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MINUTES 


The  second  triennial  session  of  the  Congress  of  American  Phy- 
sicians and  Surgeons  took  place  in  Washington,  D.  C,  on  September 
22nd,  23rd  and  24th,  1891. 

The  first  meeting  was  called  to  order  at  3  p.  ir.,  Tuesday,  September 
2 2d,  in  the  Main  Hall  of  the  Grand  Army  Building  1412-1414  Penn- 
sylvania Avenue,  by  Dr.  William  Pepper,  Chairman  of  the  Execu- 
tive Committee.  He  said  : — In  appearing  thus  for  the  second  time  to 
represent  the  Executive  Committee  of  the  Congress  of  American 
Physicians  and  Surgeons,  it  must  be  stated  that  we  have  felt  greatly 
encouraged  in  our  task  by  the  liberal  confidence  reposed  in  us,  and  by 
the  manifest  deepening  of  professional  interest  in  our  meeting.  The 
success  of  the  first  Congress  in  1888  gave  assurance  of  the  value  of 
the  new  organization.  It  is  none  too  early  to  announce,  in  view  of 
the  large  attendance  on  the  part  of  the  participating  societies;  of  the 
presence  of  so  many  guests  of  high  distinction;  of  the  admirable  pro- 
gramme of  our  scientific  work,  that  the  second  Congress  will  more 
than  confirm  that  assurance. 

This  renewed  success  owes  nothing  to  the  po^er  of  novelty;  nor 
does  it  depend  upon  any  feeling  of  loyal  attachment  such  as 
strengthens  older  associations.  The  fundamental  thought  which 
prompted  the  organization  has  proved  itself  sound.  Vigorous  and 
profitable  scientific  discussion  is  difiicult  in  large  assemblages,  and  the 
more  so  when  but  a  small  part  of  the  same  members  can  be  present 
at  successive  meetmgs.  So  it  soon  came  about  in  our  extensive  coun- 
try that  each  great  branch  of  medical  work  is  represented  by  a  special 
National  Society,  holding  annual  meetings  at  convenient  times  and 
places. 

As  many  men  belong  to  more  than  one  such  society,  and  as  an 
increasing  number  of  subjects  of  high  importance  demand  discussion 
in  more  than  one  special  body,  owing  to  their  varied  aspects,  there 
soon  grew  up  the  further  thought  that  good  results  would  follow  if 
all  the  special  National  Societies  should  hold,  at  convenient  intervals, 
a  meeting  at  the  same  time  and  place.  So  soon  as  this  thought  was 
expressed  it  met  with  approval.  To  the  proposed  conjoint  meeting 
the  name  of  The  Congress  of  American  Physicians  and  Surgeons  was 
given.  In  this,  the  Second  Congress,  there  are  fourteen  participating 
societies,  the  American  Association  of  Anatomists,  and  the  American 
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Pediatric  Association  haying  been  admitted  to  membership  during  the 
present  year.  It  is  believed  that  all  the  important  branches  of  medical 
science,  with  the  exception  of  Obstetrics,  are  adequately  represented. 

These  societies  have  relinquished  none  of  their  independence  or 
individuality  in  entering  into  this  federation. 

In  two  out  of  three,  years  they  hold  their  separate  meetings  as  here- 
tofore ;  and  even  in  the  Congress  years  the  arrangements  for  each 
society,  the  preparation  of  its  scientific  programme,  the  decision  as  to 
the  number  of  its  sessions  and  the  hours  and  places  of  meeting,  the 
selection  of  its  invited  guests,  the  decision  as  to  what,  if  any,  ofiicial 
entertainment  shall  be  provided,  are  left  to  their  respective  officers, 
and  their  representatives  on  the  Committee  of  Arrangements  of  the 
Congress. 

It  is  expected  that  this  reservation  of  complete  autonomy  to  each 
body  will  preclude  the  occurrence  of  feelings  of  jealousy  or  antagon- 
ism in  connection  with  the  Congress.  Motives  of  personal  ambition, 
save  that  of  an  honorable  desire  to  promote  the  general  interests  of 
the  profession,  have  been  excluded  by  the  form  of  organization. 

But,  however  judicious  this  plan  may  be,  and  however  successful 
the  Congress  itself,  the  hopes  of  those  who  have  labored  for  its  estab- 
lishment will  be  dashed  if  the  life  and  work  of  the  individual  parti- 
cipating societies  are  not  influenced  by  it  positively  for  good. 

It  is  no  light  matter  to  share  in  an  organization  which  stands  for  so 
much  as  does  this  Congress  of  American  Physicians  and  Surgeons. 
It  is  through  the  participating  societies  alone  that  membership  in  it  is 
to  be  acquired.  So  that  while,  doubtless,  each  society  has  already 
been  watchful  as  to  the  scientific  qualifications  of  every  applicant  for 
admission  to  its  ranks,  it  is  to  be  hoped  that  this  watchfulness  will  be 
doubled  by  the  remembrance  that  such  admission  carries  with  it  the 
right  of  membership  in  this  larger  and  more  strictly  scientific  body. 
While,  too,  it  needs  but  a  reference  to  the  records  of  our  participat- 
ing societies  to  show  the  highly  creditable  character  of  their  work 
through  successive  years,  it  should  surely  act  as  an  incentive  to  the 
maintenance  of  an  even  higher  standard  to  remember  that  the  level 
reached  by  each  will  affect  the  fame  and  force  of  our  Congress,  which 
must  clearly  be,  in  a  peculiar  sense,  the  exponent  of  our  highest  med- 
ical attainments  at  the  bar  of  national  and  international  opinion. 

It  may  be  doubted  if  further  steps  are  needed  in  the  organization 
of  the  medical  profession  in  this  country.  Our  great  series  of  local, 
county  and  State  societies,  culminating  in  the  powerful  American 
Medical  Association,  form  a  representative  system  which  we  regard  as 
the  most  perfect  possible  for  the  entire  profession  ;  and  to  this  there 
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has  been  added,  as  I  have  shown,  a  series  of  National  Special  Societies 
and  the  conjunction  of  these  in  the  present  Congress. 

It  would  seem  as  though  the  friendly  and  hamionioiis  cooperation 
of  these  bodies,  animated  by  the  common  purpose  of  promoting 
science,  serving  the  community  and  elevating  the  profession,  may  be 
trusted  to  secure  these  noble  aims. 

He  then  introduced  the  President  of  the  Congress  Dr.  S.  Weir 
Mitchell,  of  Philadelphia. 

On  taking  the  chair  Dr.  Mitchell  gave  expression  in  a  few  words  to 
his  sense  of  the  honor  of  his  election  and  announced  the  subject  for 
discussion  to  be  : — 

"  Conditions  underlyixg  the  infection  of  Wounds  ;  including 
a  discussion  of  disinfection  with  reference  to  treatua.ent  of  wounds, 
of  the  relation  of  bacteria  to  suppuration,  of  the  resistance  of  tissues 
to  the  multiplication  of  bacteria  and  of  the  effects  of  antiseptic  agents 
on  wounds": — and  introduced  the  Referee,  Professor  William  H. 
Welch,  of  Johns  Hopkins  University,  to  read  a  paper  (p.  1).  After 
the  reading  of  Prof.  Welch's  paper.  Prof.  Roswell  Park  of  the  Uni- 
versity of  Buffalo,  was  announced  as  the  Co-Referee  on  "  Wound 
Infection  "  (p.  29).  The  subject  was  then  opened  for  discussion  :  by 
invitation  of  the  President,  Mr.  Thomas  Bryant,  Senior-Surgeon  at 
Guy's  Hospital,  London,  and  Prof,  John  Cheine,  M.D.,  of  the  Uni- 
versity of  Edinburgh,  spoke;  and  by  appointment  Drs.  Arthur  T. 
Cabot  and  Harold  C.  Ernst  of  Boston,  and  Arpad  G.  Gerster  of  New 
York,  participated;  the  latter  reading  a  paper  on  "Aseptic  and  Anti- 
septic Details  in  Operative  Surgery"  (p.  51), 


The  second  meeting  of  this  session  of  the  Congress  was  held  in  the 
same  hall  on  Wednesday,  September  23d — the  President  in  the  chair. 
It  was  called  to  order  at  3  p.  m.,  the  subject  for  consideration  being: — 
"  The  Late  Manifestations  of  Syphilis."  The  Referee,  Prof.  P.  S. 
Conner,  of  the  Medical  College  of  Ohio,  read  a  paper  (p,  78),  He 
was  followed  by  the  Co-Referee  Dr,  Abner  Post,  Clinical  Instructor  in 
Syphilology  in  Harvard  L^niversity  (p,  94),  In  the  discussion  which 
followed,  Dr,  Robert  T.  Edes  of  Washington,  D.  C,  spoke  of 
"  Syphilis  in  the  Nervous  System,"  and  Dr.  J.  Nevins  Hyde  of  Chi- 
cago, on  "  Tertiarism  "  in  general. 


The  third  meeting  Avas  held  on  Wednesday  evening,  September  23d, 
at  8  p.  M.j-in  the  Hall  of  the  National  Museum  on  the  Smithsonian 
grounds,     Dr,   Claudius  H.  Mastin,  President  of  the  American  Surgi- 
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cal  Association,  ex-officio  Vice-President,  in  the  Chair  ;  on  calling 
the  meeting  to  order  he  introduced  the  speaker  of  the  evening,  the 
President  of  the  Congress  Dr.  S.  Weir  Mitchell,  who  delivered  an 
address  "  Ok  the  History  of  Instrumental  Precision  in  Medi- 
cine" (p.  159). 

The  fourth  and  concluding  meeting  of  this  Congress  was  held  on 
Thursday  afternoon,  September  24th,  at  3  o'clock,  in  the  Main  Hall  of 
the  Grand  Army  Building,  the  President  in  the  Chair. 

"  Fibroid  Processes  :  (chronic  interstitial  inflammation,  sclerosis) 
their  pathology  and  etiology  with  special  reference  to  the  influence  of 
diathesis  and  heredity  "  was  stated  to  be  the  subject  for  consideration, 
and  Prof.  Alfred  L.  Loomis  of  the  University  of  the  City  of  New 
York,  as  Referee  read  a  paper  (p.  121),  followed  by  Prof.  William 
Osier  of  Johns  Hopkins  University,  on  Interstitial  "  Processes  in  the 
Central  Nervous  System"  (p.  144).  The  discussion  which  followed 
was  participated  in  by  Dr.  William  T.  Councilman  of  Johns  Hopkins 
University,  the  Pathological  Anatomy  of  Fibrosis  (p.  147),  and  by 
Dr.  Charles  A.  Dana  of  New  York,  on  Sclerosing  Processes  of  the 
Spinal  Cord  (p.  152). 

At  the  close  of  the  discussion  the  President  spoke  as  follows,  viz  : — 
This  debate  closes  the  discussion  of  this  Congress.  As  my  mornings 
were  free  I  have  been  able  to  watch  with  more  or  less  attention  the 
meetings  of  the  sections.  Nothing  could  be  better  than  the  character 
of  the  work  done.  There  has  been  a  vigor  and  earnestness  in  the 
sections  very  gratifying  to  the  student  of  scientific  medicine.  I  beg 
leave  to  congratulate  you  upon  the  effective  organization  of  this  great 
body  and,  upon  the  functional  activity  of  its  organs.  I  called  you  to 
your  labor  without  many  words  and  I  dismiss  you  with  as  few. 
Thanking  you  for  your  constant  and  courteous  consideration  to  your 
President,  I  bid  you  good-by. 

Adjourned  sine  die. 


INVITED    GUESTS, 
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The  following  gentlemen  from  other  countries  were  present  as 

GUESTS  OF  THE  CONGRESS, 

by  invitation  of  the  Executive  Committee. 


Prof.  Dr.  Florian  Beely, 

Thomas  Bryant,  Esq.,  F.R.C.S., 

Prof.  John  Chiene,  F.R.C.S.,  Edinb., 

D.  J.  Cunningham,  M.D,,  D.Sc,  F.R.S., 

Arthur  Edward  Durham,  Esq.,  F.R.C.S., 

W.  T.  Gairdner,  M.D.,  F.K.C.P.,  Edinb., 

Reginald  Harrison,  Esq.,  F.R.C.S., 

Fred.  Harry  Haynes,  M.D.,  M.R.C.P., 

Prof.  Dr.  Hoffa, 

Sir  WiUiam  MacCormac,  F.R.C.S.I.,  and  F.R.C.S, 

Howard  Marsh,  Esq.,  F.R.C.S., 

William  M.  Ord,  M.D.,  F.R.C.P., 

William  Wallis  Ord,  M.D., 

G.  Sterling  Ryerson,  M.D., 

Reginald  Southey,  M.D.,  F.R.C.P.,  Lond., 

John  Batty  Tuke,  M.D.,  F.R.C.P.,  Edinb., 

The  Surgeon  Generals  of  the  United  States 
Hospital  Service  were  also  present  as  Guests  of 
of  the  Executive  Committee. 


Berlin,  Germany. 

London,  England. 

Edinburgh,  Scotland. 

Dublin,  Ireland. 

London,  England. 

Glasgow,  Scotland. 

London,  England. 

Leamington,  England. 

Wiirzburg,  Germany. 
E.,  London,  England. 

London,  England. 

London,  England. 

London,  England. 

Toronto,  Canada. 

London,  England. 

Edinburgh,  Scotland. 
Army,   Navy  and  Marine 
the  Congress  by  invitation 
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MEMBERS   PRESENT. 


The  following  is  a  complete  list  of  the  members  of  the  Congress  arranged 
in  the  Associations  or  Societies  to  which  they  belong.  Those  absent  from 
the  Second  Triennial  Congress  are  indicated  by  *. 

AMERICAN  OPHTHALMOLOGICAL  SOCIETY. 
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St.  Louis,  Missouri. 
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New  York  City. 
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Cincinnati,  Ohio. 

*Dr.  William  T.  Bacon, 

Hartford,  Connecticut. 

*Dr.  B.  J.  Baldwin, 

Montgomery,  Alabama. 

*Dr.  Edwin  W.  Bartlett, 

Milwaukee,  Wisconsin. 

*Dr.  David  DeBeck, 

Cincinnati,  Ohio. 

*Dr.  H.  W.  Bradford, 

Boston,  Massachusetts. 

Dr.  Charles  S.  Bull, 

New  York  City. 

Dr.  F.  Buller, 

Montreal,  Canada. 

Dr.  Swan  M.  Burnett, 

Washington,  D.  C. 

Dr.  Peter  A.  Callan, 

New  York  City. 

*Dr.  F.  P.  Capron, 

Providence,  Rhode  Island. 

Dr.  W.  H.  Carmalt, 

New  Haven,  Connecticut. 

*Dr.  C.  F.  Clark, 

Columbus,  Ohio. 

*Dr.  David  Coggin, 

Salem,  Massachusetts. 

Dr.  C.  M.  Culver, 

Albany,  New  York. 

*Dr.  W.  S.  Dennett, 

New  York  City. 

Dr.  Hasket  Derby, 

Boston,  Massachusetts. 

*Dr.  Richard  H.  Derby, 

New  York  City. 

Dr.  Lewis  S.  Dixon, 

Boston,  Massachusetts. 

*Dr.  J.  B.  Emerson, 

New  York  City. 

*Dr.  Arthur  E.  Ewing, 

St.  Louis,  Missouri. 

*Dr.  B.  E.  Fryer, 

Kansas  City,  Missouri. 

Dr.  John  Green, 

St.  Louis,  Missouri. 

Dr.  Emil  Gruening, 

New  York  City. 

*Dr.  A.  D.  Hall, 

Philadelphia,  Pennsylvania. 

Dr.  H.  F.  Hansen, 

Philadelphia,  Pennsylvania. 

Dr.  George  C.  Harlan, 

Philadelphia,  Pennsylvania. 

Dr.  David  Harrower, 

Worcester,  Massachusetts. 

*Dr.  Gustavus  Hay, 
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*Dr.  Niel  J.  Hepburn, 
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Dr.  Albert  G.  Heyl, 
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*Dr.  Edward  L.  Holmes, 
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Dr.  Samuel  J.  Jones, 
*Dr.  Charles  J.  Kipp, 
Dr.  H.  Knapp, 
*Dr.  Carl  Koller, 
*Dr.  Charles  W.  Kollock, 
*Dr.  W.  E.  Lambert, 
*Dr.  Richmond  Lennox, 
Dr.  J.  A.  Lippincott, 
Dr.  F.  B.  Loring, 
*Dr.  C.  J.  Lundy, 
*Dr.  F.  W.  Marlow, 
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Dr.  Arthur  Mathewson, 
*Dr.  S.  F.  McFarland, 
*Dr.  Charles  H.  Mcllwaine, 
Dr.  R.  J.  McKay, 
*Dr.  C.  S.  Merrill, 
Dr.  B.  L.  Milliken, 
*Dr.  H.  G.  Miller, 
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*Dr.  William  O.  Moore, 
*Dr.  Russell  Murdock, 
*Dr.  William  F.  Norris, 
Dr.  Henry  D.  Noyes, 
*Dr.  J.  F.  Noyes, 
Dr.  Charles  A.  OUver, 
Dr.  H.  S.  Oppenheimer, 
*Dr.  O.  D.  Porneroy, 
*Dr.  Thomas  R.  Pooley, 
*Dr.  M.  H.  Post, 
*Dr.  J.  S.  Prout, 
Dr.  B.  Alexander  Randall, 
*Dr.  William  Rankin, 
*Dr.  J.  :\L  Ray, 
Dr.  R.  A.  Reeve, 
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Dr.  Charles  E.  Rider, 
*Dr.  Wheelock  Rider, 
Dr.  Frank  W.  Ring, 
Dr.  Samuel  D.  Risley, 
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Newark,  New  Jersey. 
New  York  City. 
New  York  City. 
Charleston,  South  Carolina. 
New  York  City. 
Brooklyn,  New  York. 
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Boston,  Massachusetts. 
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Boston,  Massachusetts. 
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S.  B.  St.  John, 

Hartford,  Connecticut. 
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George  Strawbridge, 
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"William  Thomson, 
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Le  Roy  P.  Walker, 
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David  Webster, 
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*Dr.  F.  W.  Abbott, 
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Worcester,  Massachusetts. 

*Dr.  N.  J.  Hepburn, 

New  York  City. 
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George  B.  Packard, 
Roswell  Park, 

A.  M.  Phelps, 
John  Ridlon, 
A.  Sidney  Roberts, 
George  W.  Ryan, 
Lewis  A.  Sayre, 
Reginald  H.  Sayre, 
John  C.  Schapps, 
Charles  Locke  Scudder, 
Newton  M.  Shaffer, 
Harry  M.  Sherman. 
A.  J.  Steele, 
Henry  Ling  Taylor, 
W.  R.  Townsend, 
Ap  IVIorgan  Vance, 
L.  A.  Weigel, 
W.  R.  ^Vhitehead, 
Royal  Whitman, 
DeForest  V^illard, 
H.  Augustus  Wilson, 
James  K.  Young, 
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St.  Paul,  Minnesota. 
Philadelphia,  Pennsylvania. 
St.  Louis,  Missouri. 
New  York  City. 
New  York  City. 
Philadelphia,  Pennsylvania. 
Boston,  Massachusetts. 
Toronto,  Canada. 
Minneapolis,  Minnesota. 
New  York  City. 
Denver,  Colorado. 
Buffalo,  New  York. 
New  York  City. 
New  York  City. 
Philadelphia.  Pennsylvania. 
Cincinnati,  Ohio. 
New  York  City. 
New  York  City. 
Brooklyn,  New  York. 
Boston,  Massachusetts. 
New  York  City. 
San  Francisco,  California. 
St.  Louis,  Missouri. 
New  York  City. 
New  York  City. 
Louisville,  Kentucky. 
Rochester,  New  York. 
Denver,  Colorado. 
New  York  City. 
Philadelphia,  Pennsylvania. 
Philadelphia,  Pennsylvania. 
Philadelphia,  Pennsylvania. 


nOXORARY  MEMBERS. 


*Dr.  Edmund  Andrews, 
*Dr.  Henry  G.  Davis, 
*Dr.  W.  J.  Little. 
*Dr.  William  MacEwen, 
*Dr.  C.  Fayette  Taylor, 
5 

CORRESPO^^DING  MEMBERS. 


Chicago,  Illinois. 
Everett,  Massachusetts. 
London,  England. 
Glasgow,  Scotland. 
New  York  City. 


*Dr.  William  Adams, 

Dr.  F.  Beely, 

Dr.  A.  Hoffa, 
*Dr.  Robert  Jones, 
*Dr.  E.  Kermisson, 
*Dr.  Siegfred  Levy, 
*Prof.  Dr.  Adolf  Lorenz, 


London,  England. 
Berlin,  Germany. 
Wiirzburg,  Germany 
Liverpool,  England. 
Paris,  France. 
Copenhagen,  Denmark, 
Vienna,  Austria, 


XXXVIU 


MEMBERS   PRESENT. 


Dr.  Howard  Marsh, 
*Dr.  Edmund  Owen, 
*Dr.  Paul  Redard, 
*Dr.  Bernard  Roth, 
*Dr.  Noble  Smith, 
*Dr.  W.  J.  Walsham, 
*Dr.  George  Arthur  Wright, 
14 


London,  England. 
London,  England. 
Paris,  France. 
London,  England. 
London,  England. 
London,  England. 
Manchester,  England. 


AlVIERICAN  PHYSIOLOGICAL  SOCIETY. 
Organized  December,  1887. 


ACTIVE   MEMBERS. 


*Dr.  H.  G.  Beyer,  Navj-  Med.  Dept. 

Dr.  H.  P.  Bowditch, 

Dr.  A.  P.  Brubaker, 
*Dr.  J.  P.  Campbell, 
*Dr.  H.  C.  Chapman, 
*Dr.  R.  H.  Chittenden, 
*Dr.  W.  T.  Councilman, 
*Dr.  J.  G.  Curtis, 

Dr.  H.  H.  Donaldson, 
*Dr.  F.  W.  Ellis, 

Dr.  G.  L.  Goodale, 

Dr.  H.  A.  Hare, 

Dr.  C.  F.  Hodge, 
*Dr.  W.  H.  Howell, 
*Dr.  S.  de  Jager, 

*Dr.  William  James, 

*Dr.  G.  T.  Kemp, 
Dr.  F.  S.  Lee, 
Dr.  W.  P.  Lombard, 

*Dr.  F.  Mall, 

*Dr.  John  Marshall, 
Dr.  H.  N.  Martin, 
Dr.  S.  J.  Meltzer, 

*Dr.  T.  W.  amis, 

*Dr.  C.  S.  Minot, 
Dr.  S.  Weir  INIitchell, 

*Dr.  G.  F.  H.  NuttaU, 

*Dr.  William  Osier, 
Dr.  Isaac  Ott, 

*Dr.  E.  T.  Reichert, 

*Dr.  W.  T.  Sedgwick, 

*Dr.  Henry  Sewall, 

*Dr.  R.  Meade  Smith, 

*Dr.  G.  M.  Sternberg,  U.  S.  A., 
Dr.  W.  G.  Thompson, 


Washington,  D.  C. 
Boston,  Massachusetts. 
Philadelphia,  Pennsylvania. 
Athens,  Georgia. 
Philadelphia,  Pennsylvania. 
New  Haven,  Connecticut. 
Baltimore,  Maryland. 
New  York  City. 
Worcester,  Massachusetts. 
Monson,  Massachusetts. 
Cambridge,  Massachusetts. 
Philadelphia,  Pennsylvania. 
Madison,  Wisconsin. 
Ann  Arbor,  JMichigan. 
New  York  City. 
Cambridge,  Massachusetts. 
Brooklyn,  New  York. 
Bryn  Mawr,  Pennsylvania. 
Worcester,  Massachusetts. 
Worcester,  Massachusetts. 
Philadelphia,  Pennsylvania. 
Baltimore,  Maryland. 
New  York  City. 
Montreal,  Canada. 
Boston,  Massachusetts. 
Philadelphia,  Pennsylvania. 
Baltimore,  Maryland. 
Baltimore,  Maryland. 
Easton,  Pennsylvania. 
Philadelphia,  Pennsylvania. 
Boston,  Massachusetts. 
Denver,  Colorado. 
Philadelphia,  Pennsylvania. 
Washington,  D.  C. 
New  York  City. 


MEMBERS   PKESENT. 


XXXIX 


Dr.  V.  C.  Vaughan, 
Dr.  J.  W.  Warren, 
Dr.  William  H.  Welch, 
*Dr.  W.  P.  Wilson, 
Dr.  H.  C.  Wood, 
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Ann  Arbor,  IMichigan. 
Boston,  Massachusetts. 
Baltimore,  Maryland. 
Philadelphia,  Pennsylvania. 
Philadelphia,  Pennsylvania. 


ASSOCIATION  OF  AMERICAN  ANATOMISTS. 
Organized  September  17th,  1888. 


ACTIVE 

Dr.  Harrison  Allen, 
*Dr.  E.  P.  Allis, 

Dr.  Frank  Baker, 

Dr.  E.  A.  Balloch, 
*Dr.  Charles  C.  Barrell, 
*Dr.  George  Baur, 
*Dr.  A.  C.  W.  Beecher, 
*Dr.  A.  D.  Bevan, 
♦Dr.  H.  M.  Biggs, 
*Dr.  L.  C.  Bosher, 
*Dr.  N.  E.  Brill, 

Dr.  William  Browning, 
*Dr.  J.  D.  Bryant, 
*Dr.  W.  A.  Campbell, 

Dr.  William  P.  Carr, 
*Dr.  S.  V.  Clevenger, 
*Dr.  William  M.  Conant, 
*Prof.  E.  D.  Cope, 
*Dr.  W.  T.  Councilman, 
*Dr.  J.  D.  Craig, 
*Dr.  William  L.  Dana, 
*Dr.  J.  B.  Deaver, 
*Dr,  F.  X.  Dercum, 
*Dr.  J.  M.  Dodson, 
*Dr.  John  T.  Duncan, 
*Dr.  Thomas  Dwight, 
*Dr.  R.  G.  Eccles, 

Dr.  C.  B.  Ewing,  U.  S.  A., 
*Prof.  P.  A.  Fish, 
*Dr.  W.  S.  Forbes, 
*Dr.  C.  L.  Ford. 
*Dr.  J.  P.  C.  Foster, 
*Dr.  Frank  R.  Fry, 
*Prof.  S.  H.  Gage, 

Dr.  F.  H.  Gerrish, 

Dr.  Theodore  N.  Gill, 
*Dr.  G.  L.  Goodale, 

Dr.  W.  M.  Gray, 


MEMBERS. 

Philadelphia,  Pennsylvania. 
Milwaukee,  Wisconsin. 
Washington,  D.  C. 
Washington,  D.  C. 
Galveston,  Texas. 
Worcester,  Massachusetts. 
Philadelphia,  Pennsylvania. 
Chicago,  Illinois. 
New  York  City. 
Richmond,  Virginia. 
New  York  City. 
Brooklyn,  New  York. 
New  York  City. 
Ann  Arbor,  Michigan. 
Washington,  D.  C. 
Chicago,  Illinois. 
Boston,  Massachusetts. 
Philadelphia,  Pennsylvania. 
Baltimore,  Maryland. 
Albany,  New  York. 
Portland,  Maine. 
Philadelphia,  Pennsylvania. 
Philadeljihia,  Pennsylvania. 
Chicago,  Illinois. 
Toronto,  Canada. 
Boston,  Massachusetts. 
Brooklyn,  New  York. 
St.  Louis,  Missouri. 
Ithaca,  New  York. 
Philadelphia,  Pennsylvania. 
Ann  Arbor,  Michigan. 
New  Haven,  Connecticut. 
St.  Louis,  Missouri. 
Ithaca,  New  York. 
Portland,  Maine. 
Washington,  D.  C. 
Cambridge,  Massachusetts. 
Washington,  D.  C. 
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MEMBERS   PRESENT. 


*Dr.  Isaac  B.  Hamilton, 
*Dr.  S.  J.  J.  Harger, 
*Dr.  I.  S.  Haynes, 

Dr,  Charles  Heitzmann, 
*Prof.  C.  L.  Herrick, 
*Dr.  Addinell  Hewson, 

Mr.  E.  R.  Hodge, 
*Dr.  E.  W.  Holmes, 
*Dr.  R.  S.  Huidekoper, 
*Dr.  Horace  Jayne, 
*Dr.  G.  T.  Kemp, 

Dr.  D.  S.  Lamb, 
*Dr.  F.  W.  Langdon, 
*Dr.  Thomas  G.  Lee, 

Dr.  William  Lee, 
*Dr.  A.  H.  P.  Leuf, 

Mr.  F.  A.  Lucas, 
*Dr.  George  McClellan, 
*Dr.  G.  Hudson  Makuen, 
*Dr.  O.  C.  Marsh, 
*Dr.  R.  Matas, 

*Dr.  Washington  Matthews,  U.S.A. 
*Dr.  J.  E.  Mears, 
*Dr.  J.  S.  Miller, 
*Dr.  S.  J.  Mixter, 

Dr.  J.  F.  Moran, 

Dr.  J.  D.  Morgan, 
*Dr.  J.  C.  Munro, 
»Dr.  W.  E.  Norris, 
*Dr.  H.  F.  Osborn, 
*Dr.  C.  M.  E.  Parkhill, 
*Dr.  John  Parmenter, 
*Dr.  G.  A.  Piersol, 

Dr.  Robert  Reyburn, 
*Dr.  M.  H.  Richardson, 

Dr.  J.  B.  Roberts, 
*Dr.  J.  A.  Ryder, 
*Dr.  F.  C.  Schaefer, 

Dr.  F.  J.  Shepherd, 

Dr.  R.  W.  Shufeldt, 

Dr.  D.  K.  Shute, 
*Dr.  E.  Souchon, 
*Dr.  E.  C.  Spitzka, 
*Dr.  T.  B.  Stowell, 
*Dr.  W.  X.  Sudduth, 
*Dr.  H.  E.  Summers, 
*Dr.  W.  B.  Towles, 
*Dr.  A.  H.  Tuttle, 
*Dr.  F.  D.  Weisse, 

Dr.  G.  W.  West, 


Tombstone,  Arizona. 
Philadelphia,  Pennsylvania. 
New  York  City. 
New  York  City. 
Cincinnati,  Ohio. 
Philadelphia,  Pennsylvania. 
Washington,  D.  C. 
Philadelphia,  Pennsylvania. 
Philadelphia,  Pennsylvania. 
Philadelx^hia,  Pennsylvania. 
Brooklyn,  New  York. 
Washington,  D.  C. 
Cincinnati,  Ohio. 
Cambridge,  Massachusetts. 
Washington,  D.  C. 
Philadelphia,  Pennsylvania. 
Washington,  D.  C. 
Philadelphia,  Pennsylvania. 
Philadelphia,  Pennsylvania. 
New  Haven,  Connecticut. 
New  Orleans,  Louisiana. 
,  Ft.  Wingate,  New  Mexico. 
Philadelphia,  Pennsylvania. 
Philadelphia,  Pennsylvania. 
Boston,  Massachusetts. 
Washington,  D.  C. 
Washington,  D.  C. 
Boston,  Massachusetts. 
Lincoln,  Nebraska. 
Princeton,  New  Jersey. 
Denver,  Colorado. 
Buffalo,  New  York. 
Philadelphia,  Pennsylvania. 
Washington,  D.  C. 
Boston,  Massachusetts. 
Philadelphia,  Pennsylvania. 
Philadelphia,  Pennsylvania. 
Chicago,  Illinois. 
Montreal,  Canada. 
Washington,  D.  C. 
Washington,  D.  C. 
New  Orleans,  Louisiana. 
New  York  City. 
Potsdam,  New  York. 
Minneapolis,  Minnesota. 
Knoxville,  Tennessee. 
Charlottesville,  Virginia. 
Charlottesville,  Virginia. 
New  York  City. 
Washington,  D.  C. 


MEMBERS   PRESENT. 
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*Dr.  B.  G.  Wilder, 
*Dr.  S.  W.  Williston, 
*Dr.  W.  L.  Wills, 
*Dr.  W.  P.  Wilson, 
"Dr.  J.  L.  Wortman, 
*Dr.  R.  R.  Wright, 
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HONORARY 

Dr.  D.  J.  Cunningham, 
1 


Ithaca,  New  York. 
Lawrence,  Kansas. 
Los  Angeles,  California. 
Philadelphia,  Pennsylvania. 
Washington,  D.  C. 
Toronto,  Canada. 

MEMBER. 

Dublin,  Ireland. 


AMERICAN  PEDIATRIC  SOCIETY. 

Organized  September  18th,  1888. 


ACTIVE  MEMBERS. 


Dr.  S.  S.  Adams, 
*Dr.  C.  E.  Billington, 
*Dr.  A.  D.  Blackader, 

Dr.  W.  D.  Booker, 
*Dr.  Dillon  Brown, 
*Dr.  E.  Buckingham, 

Dr.  S.  C.  Busey, 
*Dr.  A.  Caille, 

Dr.  W.  L.  Carr, 
*Dr.  H.  D.  Chapin, 
*Dr.  F.  M.  CrandaU, 
*Dr.  W.  S.  Cristopher, 
*Dr.  John  Doming, 
*Dr.  C.  W.  Earle, 
*Dr.  W.  A.  Edwards, 

Dr.  F.  Forchheimer, 

Dr.  J.  H.  Fruitnight, 
*Dr.  H.  C.  Haven, 
*Dr.  M.  P.  Hatfield, 

Dr.  L.  Emmett  Holt, 
*Dr.  F.  Huber, 
*Dr.  H.  Jackson, 

Dr.  A.  Jacobi, 
*Dr.  J.  A.  Jeffries, 
*Dr.  J.  M.  Keating, 

Dr.  Henry  Koplik, 
*Dr.  H.  Lafleur, 

Dr.  T.  S.  Latimer, 
*Dr.  I.  N.  Love, 
*Dr.  A.  V.  Meigs, 

Dr.  W.  P.  Northrup, 

Dr.  J.  O'Dwyer, 

Dr.  William  Osier, 


Washington,  D.  C. 
New  York  City. 
Montreal,  Canada. 
Baltimore,  Maryland. 
New  York  City. 
Boston,  Massachusetts. 
Washington,  D.  C. 
New  York  City. 
New  York  City. 
New  York  City. 
New  York  City. 
Chicago,  Illinois. 
New  York  City. 
Chicago,  Illinois. 
San  Diego,  California. 
Cincinnati,  Ohio. 
New  York  City. 
Boston,  Massachusetts. 
Chicago,  Illinois. 
New  York  City. 
New  York  City. 
Boston,  Massachusetts. 
New  York  City. 
Boston,  Massachusetts. 
Colorado  Springs,  Colorado. 
New  York  City. 
Montreal,  Canada. 
Baltimore,  Maryland. 
St.  Louis,  Missouri. 
Philadelphia,  Pennsylvania. 
New  York  City. 
New  York  City. 
Baltimore,  Maryland. 
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VISITOES   PRESENT. 


Dr.  William  Pepper, 
Dr.  C.  P.  Putnam, 
*Dr.  B.  K.  Rachford, 
*Dr.  J.  J.  Reid, 
*Dr.  O.  P.  Rex, 
*Dr.  J.  H.  Ripley, 
Dr.  T.  M.  Rotch, 
*Dr.  B.  Scharlan, 
Dr.  A.  Seibert, 
Dr.  J.  Lewis  Smith, 
Dr.  J.  H.  Snow, 
*Dr.  Louis  Starr, 
*Dr.  C.  W.  Townsend, 
Dr.  V.  C.  Vaughan, 
*Dr.  Jerome  Walker, 

Dr.  W.  P.  Watson, 
*Dr.  F.  E.  Waxham, 
*Dr.  E.  C.  Wendt, 
*Dr.  J.  C.  Wilson, 
*Dr.  J.  E.  Winters, 
*Dr.  L.  M.  Yale, 
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Philadelphia,  Pennsylvania. 
Boston,  Massachusetts. 
Cincinnati,  Ohio. 
New  York  City. 
Philadelphia,  Pennsylvania. 
New  York  City. 
Boston,  Massachusetts. 
New  York  City. 
New  York  City. 
New  York  City. 
Buffalo,  New  York. 
New  York  City. 
Boston,  Massachusetts. 
Ann  Arbor,  Michigan. 
Brooklyn,  New  York. 
Jersey  City,  New  Jersey. 
Chicago,  Illinois. 
New  York  City. 
Philadelphia,  Pennsylvania. 
New  York  City. 
New  York  City. 


The  following  gentlemen  were  present  as 

VISITORS 
to  various  of  the  component  Associations. 


Dr.  George  N.  Acker, 
Dr.  C.  T.  Adams, 
Dr.  A.  R.  Baker, 
Dr.  L.  G.  Baldwin, 
Dr.  W.  C.  Bane, 
Dr.  E.  Oliver  Belt, 
Dr.  I.  Berman, 
Dr.  S.  W.  Bogan, 
Dr.  J.  W.  Bovee, 
Dr.  C.  H.  Bowen, 
Dr.  L.  Bremer, 
Dr.  W.  C.  Briscoe, 
Dr.  J.  R.  Bromwell, 
Dr.  G.  W.  Broome, 
Dr.  T.  B.  Brune, 
Dr.  J.  H.  Bryan, 
Dr.  W.  K.  Butler, 
Dr.  D.  A.  Campbell, 
Dr.  F.  T.  Chamberlin, 
Dr.  H.  H.  Chown, 
Dr.  J.  E.  Colburn, 


Washington,  D.  C. 
New  York  City. 
Cleveland,  Ohio. 
Brooklyn,  New  Yoi'k. 
Pittsburgh,  Pennsylvania. 
Washington,  D.  C. 
Washington,  D.  C. 
Washington,  D.  C. 
Washington,  D.  C. 
Washington,  D.  C. 
St.  Louis,  Missouri. 
Washington,  D.  C. 
Washington,  D.  C. 
St.  Louis,  Missouri. 
Baltimore,  Maryland. 
Wasliington,  D.  C. 
Washington,  D.  C. 
Halifax,  Nova  Scotia. 
Washington,  D.  C. 
Winnipeg,  Manitoba. 
Chicago,  Illinois. 


VISITORS   PRESENT. 
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Dr.  S.  P.  Collings, 

Hot  Springs,  Arkansas. 

Dr.  F.  X.  Dooley, 

Washington,  D.  C. 

Dr.  J.  C.  Dunn, 

Pittsburgh,  Pennsylvania. 

Dr.  E.  W.  Dwigbt, 

Boston,  Massachusetts. 

Dr.  James  M.  Flint,  U.  S.  N., 

Washington,  D.  C. 

Dr.  S.  M.  Free, 

Baltimore,  Maryland. 

Dr.  J.  F.  Fulton, 

St.  Paul,  Minnesota. 

Dr.  William  Gardner, 

Montreal,  Canada. 

Dr.  Henry  Gradle, 

Chicago,  Illinois. 

Dr.  J.  D.  Griffith, 

Kansas  City,  Missouri. 

Dr.  B.  G.  Hadra, 

Galveston,  Texas. 

Dr.  C.  E.  Hagner, 

Washington,  D.  C. 

Dr.  F.  E.  Hitchcock, 

Rockland,  Maine. 

Dr.  A.  E.  Hoadley. 

Chicago,  Illinois. 

Dr.  S.  Holman, 

Pittsburgh,  Pennsylvania. 

Dr.  W.  C.  Hallpeter, 

Philadelphia,  Pennsylvania. 

Dr.  W.  R.  Howard, 

Rochester,  New  York. 

Dr.  T.  Johnson- Alloway, 

Montreal,  Canada. 

Dr.  G.  E.  Keith, 

Brooklyn,  New  York. 

Dr.  C.  G.  Kerley, 

New  York  City. 

Dr.  James  Kerr, 

Washington,  D.  C. 

Dr.  0.  G.  T.  Kiliani, 

New  York  City. 

Dr.  G.  N.  Kreider, 

Springfield,  Illinois. 

Dr.  W.  Lehmann, 

Toronto,  Canada. 

Dr.  Daniel  Lewis, 

New  York  City. 

Dr.  N.  S.  Lincoln, 

Washington,  D.  C. 

Dr.  S.  L.  McCurdy, 

Dennison,  Ohio. 

Dr.  William  Mackie, 

Milwaukee,  Wisconsin. 

Dr.  A.  McLaren, 

St.  Paul,  Minnesota. 

Dr.  L.  S.  McMurtry, 

.Louisville,  Kentucky. 

Dr.  G.  L.  Magruder, 

Washington,  D.  C. 

Dr.  Philip  Marvel, 

Atlantic  City,  New  Jersey. 

Dr.  E.  J.  Meyer, 

Buffalo,  New  York. 

Dr.  W.  Meyer, 

New  York  City. 

Dr.  G.  K.  Meynan, 

Jamaica,  Long  Island,  New  York. 

Dr.  A.  B.  Miles, 

New  Orleans,  Louisiana. 

Dr.  J.  K.  Mitchell, 

Philadelphia,  Pennsylvania. 

Dr.  H.  B.  Moore, 

Colorado  Springs,  Colorado. 

Dr.  0.  M.  Muncaster, 

Washington,  D.  C. 

Dr.  T.  M.  Murray, 

Washington,  D.  C. 

Dr.  J.  E.  Newcomb, 

New  York  City. 

Dr.  R.  J.  Nunn, 

Savannah,  Georgia. 

Dr.  DeW.  C.  Patterson, 

Washington,  D.  C. 

Dr.  G.  S.  Peck, 

Youngstown,  Ohio. 

Dr.  J.  F.  Perkins, 

New  York  City. 

Dr.  W.  C.  Phillips, 

New  York  City. 

Dr.  William  Pierson, 

Orange,  New  Jersey. 

Dr.  W.  E.  Porter, 

New  York  City. 

Dr.  W.  W.  Potter, 

Buffalo,  New  York. 

Dr.  E.  A.  Prager, 

Nanaimo,  British  Columbia. 
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VISITORS   PRESENT. 


Dr.  I.  J,  Prouty, 

Keene,  New  Hampshire. 

Dr.  Emma  Putnam, 

Millard,  New  York. 

Dr.  S.  F.  Quimby, 

Gloucester,  Massachusetts. 

Dr.  Robert  J.  Reed, 

Wheeling,  West  Virginia. 

Dr.  C.  W.  Richardson, 

Washington,  D.  C. 

Dr.  P.  M.  Rixey, 

Washington,  D.  C. 

Dr.  M.  Rosenwassar. 

Cleveland,  Ohio. 

Dr.  Carl  Ruedi, 

Denver,  Colorado. 

Dr.  M.  P.  Sexton, 

Fulton,  Missouri. 

Dr.  T.  G.  Simons, 

Charleston,  South  Carolina. 

Dr.  C.  N.  Smith, 

Toledo,  Ohio. 

Dr.  Samuel  Smith, 

South  Ballston,  New  York. 

Dr.  I.  M.  Snow, 

Buffalo,  New  York. 

Dr.  J.  T.  Sothoron, 

Washington,  D.  C. 

Dr.  Z.  T.  Sowers, 

Washington,  D.  C. 

Dr.  Joseph  Stedman, 

Jamaica  Plain,  Massachusetts. 

Dr.  T.  L.  Stedman, 

New  York  City. 

Dr.  M.  T.  Stone, 

Troy,  New  York. 

Dr.  A.  W.  Suiter, 

Herkimer,  New  York. 

Dr.  A.  Thorndike, 

Boston,  Massachusetts. 

Dr.  W.  C.  Tyree, 

Kansas  City,  Missouri. 

Dr.  H.  N.  Vineberg, 

New  York  City. 

Dr.  T.  J.  Watkins, 

Chicago,  Illinois. 

Dr.  George  R.  West, 
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CONDITIONS   UNDERLYING  THE  INFECTION   OF 
WOUNDS  : 

Including  a  Discussion  of  Disinfection  with  Reference  to  Treatment  of  Wounds, 
OF  the  Relation  of  Bacteria  to  Suppuration,  of  the  Resistance  of  Tissues  to 
the  Multiplication  of  Bacteria,  and  op  the  Effects  op  Antiseptic  Agents  on 
Wounds. 

by  william  h.  welch,  m.d., 

Professor  of  Pathology,  Johns  Hopkins  Unmersiiv. 

That  the  presence  of  certain  kinds  of  bacteria  is  an  essential  condi- 
tion of  wound  infection  is  a  fact  so  well  established,  and  so  generally- 
recognized,  that  no  discussion  as  to  this  point  is  likely  to  arise  in  this 
assembly.  The  practical  results  of  the  application  of  this  doctrine  to 
the  management  of  wounds  are  the  most  eloquent  testimony  to  its  life- 
saving  truth.  The  recognition  of  this  truth,  even  before  its  complete 
demonstration,  and  the  introduction  of  methods  of  wound  treatment 
based  upon  it,  will  remain  the  immortal  merit  of  Lister,  even  although 
every  detail  of  his  treatment  be  replaced  by  measures  found  by  riper 
experience  to  be  better  suited  to  the  purpose. 

The  simple  conception  which  was  the  basis  of  early  antiseptic  proced- 
ures in  surgery — that  a  Avound  to  which  bacteria  gain  access  becomes 
infected  in  the  same  way  as  a  sterilized  infusion  of  meat  undergoes 
putrefaction  when  a  single  suitable  germ  enters — has  been  greatly 
modified.  Furthermore,  it  is  found  that  the  traumatic  infections  pre- 
sent their  own  peculiar  problems,  which  must  be  studied  by  them- 
selves, and  cannot  be  solved  by  analogies  drawn  from  observations  of 
other  specific  infections,  such  as  anthrax  and  the  septicaemias  of  the 
lower  animals.  The  study  of  wound  infections  involves  the  considera- 
tion of  many  varying  and  often  complicated  factors,  relating  both  to 
the  agents  of  infection  and  to  the  individual  exposed  to  infection. 

Without  consuming  time  with  any  historical  review,  I  shall  proceed 
at  once  to  indicate  some  of  the  questions  which  are  of  especial  import- 
ance, and  which  may  be  profitably  considered  in  this  discussion. 

What  are  the  microorganisms  concerned  in  the  infection  of  wounds, 
and  how  do  they  act  ? 

How  are  we  to  explain  the  great  differences  in  the  effects  produced 
by  the  pyogenic  bacteria,  their  apparent  harmlessn^^ss  under  some  con- 
ditions, their  fatal  virulence  in  others  ? 
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What  are  the  ways  by  which  bacteria  ^ain  access  to  a  wound  ? 

How  often  are  bacteria  to  be  found  in  wounds  treated  antiseptically 
or  aseptically  ?  What  are  the  characters  of  these  bacteria  and  whence 
do  they  come  ? 

What  are  the  best  means  of  surgical  disinfection  ? 

No  attempt  can  be  made  on  this  occasion  to  treat  exhaustively  a 
single  one  of  these  questions.  My  aim  will  be  to  present  a  brief  sur- 
vey of  our  knowledge,  as  well  as  of  the  defects  in  our  knowledge, 
concerning  some  of  the  more  important  questions  ;  to  offer  some  results 
of  personal  observation  and  experiment,  and  to  indicate  in  conjunction 
with  the  co-referee  the  lines  which  this  discussion  may  follow.  It  does 
not  seem  necessary,  indeed  it  would  be  presumptuous  before  this  audi- 
ence, to  dwell  in  detail  upon  established  facts  which  are  the  common 
property  of  all  who  are  interested  in  the  subject. 

So  far  as  personal  observations  and  experiments  are  concerned,  I 
may  say  that  these  have  been  made  in  the  Johns  Hopkins  Hospital 
and  Pathological  Laboratory,  and  that  I  am  indebted  to  several  of  my 
colleagues  and  co-workers  there  for  work  which  they  have  done  either 
independently  or  under  my  supervision.  I  take  this  opportunity  of 
acknowledging  especially  the  assistance  of  Drs.  Halsted,  Abbott, 
Ghriskey,  Robb,  and  Howard. 

This  paper  will  relate  only  to  the  ordinary  inflammatory  and  sup- 
purative traumatic  affections,  and  not  to  specific  wound  infections, 
like  tetanus,  diphtheria,  and  hospital  gangrene. 

It  would  be  wearisome  on  this  occasion  to  consider  or  even  enum- 
erate all  the  bacteria  which  have  been  found  in  suppurative  and  other 
traumatic  inflammatory  processes,  so  that  in  this  connection  I  shall 
touch  only  upon  a  few  points  drawn  chiefly  from  our  own  experience. 

We  have  found  the  staphylococcus  pyogenes  aureus  far  more  fre- 
quently than  any  other  species  of  bacteria  in  furuncles,  abscesses, 
osteomyelitis,  and  other  forms  of  suppuration.  The  prcA^alence  in 
Strassburg,  according  to  Levy,  of  the  staphylococcus  pyogenes  albus 
in  all  kinds  of  suppurative  inflammation  (excepting  furuncles),  raises 
the  question  whether  there  may  not  be  differences  in  different  regions 
as  regards  the  relative  frequency  of  the  various  kinds  of  pyogenic 
cocci. 

We  have,  however,  met  a  white  staphylococcus  in  a  certain  class  of 
cases  with  great  frequency,  viz.,  in  small  stitch  abscesses,  and  in  the 
slighter  grades  of  inflammatory  disturbance .  of  wounds  treated  anti- 
septically or  aseptically.  This  coccus  has  been  often  seen  by  Bos- 
sowski  and  others  in  the  same  class  of  wounds,  and  has  been  hitherto 
identified  with  the  staphylococcus  pyogenes  albus  of  Rosenbach,  but 
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we  have  some  hesitation  in  so  regarding  the  micrococcus  which  we 
have  found  in  the  cases  mentioned.  The  staphylococcus  pyogenes 
albus  is  generally  described  as  not  differing  essentially  from  the  aureus, 
except  by  the  absence  of  the  yellow  color  in  the  cultures.  This  coccus, 
however,  differs  from  the  staphylococcus  pj^ogenes  aureus  in  much 
greater  slowness  of  liquefaction  of  gelatin  and  of  coagulation  of  milk, 
and  in  far  less  virulence  when  inoculated  into  the  circulation  of  rab- 
bits. It  may  be  an  attenuated  form  of  the  staphylococcus  pyogenes 
albus.  Until  this  is  settled  I  propose  to  call  it  the  staphylococcus 
epidermidis  albus,  as  it  is  an  almost  constant  inhabitant  of  the  epider- 
mis, as  will  be  apparent  when  I  come  to  speak  of  the  bacteria  in  aseptic 
wounds.  I  shall  only  add  here  that  this  coccus  may  be  present  in 
graver  suppurative  inflammations,  but  then  it  has  been  nearly  always 
associated  with  some  other  pyogenic  organism,  or  has  assumed  the 
form  of  the  typical  staphylococcus  pyogenes  albus. 

It  is,  perhaps,  not  out  of  place  to  remark  that  the  diagnosis  of  the 
staphylococcus  pyogenes  albus  in  cultures  from  abscesses  and  other 
suppurations  should  not  be  made  too  hastily.  It  may  require  several 
days  before  colonies  of  the  aureus  assume  a  distinct  yellow  color. 
Cultures  upon  potatoes  are  particularly  favorable  for  the  speedy  devel- 
opment of  this  color.  There  may  be  marked  diffei'ences  in  the  rapidity 
with  which  different  colonies  of  the  aureus  from  the  same  source  and 
in  the  same  plate  or  roll  cultures  turn  yellow. 

The  efforts  to  differentiate  into  distinct  species  the  pathogenic  strep- 
tococci have  thus  far  met  with  little  success,  so  that  the  weight  of 
opinion  favors  the  view  that  the  streptococci  of  erysipelas,  of  phleg- 
monous inflammations,  of  septicaemia,  of  puerperal  fever,  and  of 
various  forms  of  angina,  belong  to  one  and  the  same  species.  In  con- 
f onnity  with  the  results  of  most  investigators  I  have  been  unable  to 
determine  any  decisive  differences  between  the  streptococcus  erysipe- 
latos  and  the  streptococcus  pyogenes.  Von  Lingelsheim  has  recently 
divided  the  streptococci  into  two  groups  :  one  non-pathogenic,  called 
the  streptococcus  brevis,  and  the  other  pathogenic,  the  streptococcus 
longus.  Among  the  points  of  distinction  which  he  gives  there  is  one 
which  I  have  not  found  constant,  viz.,  the  invisible  growth  of  all 
pathogenic  streptococci  upon  potato.  The  behavior  is  usually  as  stated 
by  Von  Lingelsheim,  but  I  have  isolated  from  a  case  of  phlegmonous 
cellulitis,  and  from  one  of  septicsemia,  a  streptococcus  presenting  a 
distinct  grayish-white  growth  upon  potato.  Von  Lingelsheim  made 
no  use  of  one  of  our  most  valuable  differentiating  media,  viz.,  steril- 
ized milk  colored  with  litmus.  In  this  medium  the  common  strepto- 
coccus pyogenes  produces  a  very  firm  coagulum  with  separation  of 
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nearly  colorless  serum,  as  has  been  pointed  out  by  E.  Frankel.  I  have 
from  different  sources  isolated  pathogenic  streptococci  which  do  not 
coagulate  milk,  although  they  change  the  color  of  the  litmus  to  a  lilac 
pink,  indicating  the  production  of  a  certain  amount  of  acid. 

While  we  must  admit  that  all  inflammatory  affections  caused  by  the 
pyogenic  staphylococci  may  be  produced  also  by  streptococci,  and,  with 
the  probable  exception  of  erysipelas,  the  reverse  also  holds  true,  never- 
theless we  are  not  prepared  to  accept  the  statements  of  Levy  and  some 
other  recent  writers  that  the  character  of  the  microorganisms,  whether 
staphylococci  or  streptococci,  has  no  influence  upon  the  symptoma- 
tology of  the  disease.  In  conformity  with  most  investigators,  we  have 
found  the  staphylococci  prone  to  form  circumscribed  areas  of  suppura- 
tion, whereas  the  pyogenic  streptococci  have  a  tendency  to  produce 
spreading  phlegmons  with  lymphangitis  and  a  wide  zone  of  surround- 
ing redness  and  inflammatory  oedema.  It  is  the  custom  in  our  gyneco- 
logical wards  to  isolate  the  operative  cases  in  which  streptococci  are 
found  at  the  time  of  the  operation  in  the  seat  of  the  disease,  or  subse- 
quently in  the  wound. 

Of  other  pyogenic  cocci  we  have  found  the  staphylococcus  pyogenes 
citreus  twice  in  abscesses,  the  staphylococcus  cereus  albus  three  times 
in  combination  with  other  bacteria  in  suppurating  wounds,  the  diplo- 
coccus  pneumoniae  once  in  a  fibrinous  peritonitis,  and  the  micrococcus 
tetragenus  once,  together  with  the  staphylococcus  aureus  in  an  abscess 
of  the  lung. 

The  list  of  bacilli  which  may  be  concerned  in  suppurative  and  other 
inflammatory  affections  is  much  longer  than  was  formerly  supposed, 
and  is  likely  to  be  still  further  extended.  Those  which  we  have 
chanced  to  encounter  are  :  the  bacillus  pyogenes  foetidus,  twice  in 
abscesses  containing  bad-smelling  pus  ;  the  proteus  Zenkeri,  once  in 
pure  culture  in  an  ovarian  abscess  with  purulent  salpingitis  ;  a  bacillus 
apparently  identical  with  the  bacillus  emphysematis  maligni  of  Wick- 
lein,  once  in  an  emphysematous  cellulitis  of  the  arm  ;  a  bacillus  appar- 
ently identical  with  the  bacillus  enteritidis  of  Gartner,  in  the  brain  and 
other  organs  of  an  infant  three  months  old  with  cerebral  abscess  and 
meningitis  following  operation  for  imperforate  anus  ;  the  typhoid 
bacillus,  once  in  pure  culture  in  an  osteomyelitis  of  the  ribs  following 
typhoid  fever ;  a  hitherto  undescribed  bacillus,  rapidly  liquefying 
gelatin  and  characterized  by  rapid  solution  or  peptonization  of  milk, 
without  coagulation,  once  in  peritonitis  ;  bacilli  which  could  not  be 
cultivated  in  our  ordinary  culture  media,  in  three  cases  of  suppurative 
inflammation  ;  and  the  bacillus  coli  communis,  fifteen  times. 
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As  these  bacillaiy  infections  are  far  less  common  than  those  caused 
by  micrococci,  I  shall  take  some  other  occasion  to  describe  them,  and 
here  shall  ask  your  attention  only  to  one  group,  viz.,  those  associated 
with  the  bacillus  coli  communis,  as  they  have  been  relatively  common 
in  our  experience  and  present  some  points  of  especial  interest. 

The  first  observation  of  the  bacillus  coli  communis  in  connection 
with  wound  infection  was  made  by  Tavel,  in  1889.  This  has  been  fol- 
lowed by  a  few  isolated  obsei-vations  of  this  organism  either  in  the 
unchanged  organs  of  the  body  or  in  suppurations,  until  recently  A. 
Frankel  reports  its  presence  in  nine  out  of  thirty-one  cases  of  peritonitis. 
I  first  came  across  this  bacillus  in  the  organs  of  the  body  in  1890,  in  a 
case  of  multiple  fat-necrosis  with  pancreatitis,  which  I  reported  to  the 
Association  of  American  Physicians.  As  in  this  case  diphtheritic  coli- 
tis existed,  it  seemed  probable  that  the  lesion  of  the  intestine  opened 
the  way  for  the  entrance  into  the  circulation  of  this  inhabitant  of  the 
healthy  intestinal  canal.  This  view  subsequent  experience  has  con- 
firmed, for  I  have  already  isolated  in  pure  culture  from  the  internal 
organs  the  bacillus  coli  communis  in  twenty-five  autopsies  where  some 
distinct  lesion  of  the  intestinal  mucous  membrane  existed,  such  as 
ulceration,  diphtheritis,  hemorrhage,  traumatic  injury,  and  I  have 
almost  uniformly  failed  to  find  it  outside  of  the  intestine  when  no 
demonstrable  lesion  of  the  mucous  membrane  existed.  I  am  therefore 
prepared  to  say  that  this  bacillus  is  an  extremely  frequent  invader  in 
intestinal  disease,  although  I  have  no  evidence  to  offer  that  it  does 
any  harm  except  under  certain  especial  conditions.  The  autopsies 
were  in  nearly  everj  case  made  within  a  few  hours  after  death, 
once  in  less  than  one  hour.  Moreover,  the  colon  bacillus  does  not 
invade  the  blood  and  organs  in  the  pi'ocess  of  post-mortem  decom- 
position. 

The  cases  in  which  we  have  found  the  colon  bacillus  under  circum- 
stances pointing  to  its  pathogenic  action  have  been  as  follows  :  per- 
forative peritonitis,  four  cases  ;  peritonitis  secondary  to  intestinal 
disease  without  perforation,  two  cases  ;  circimiscribed  abscess,  three 
cases  ;  and  laparotomy  wounds,  six  cases. 

Its  presence,  several  times  in  pure  culture,  in  laparotomy  wounds 
treated  aseptically,  although  apparently  not  a  source  of  serious  trouble, 
was  not  a  matter  of  indifference.  It  was  generally  accompanied  with 
moderate  fever  and  a  thin,  brownish,  slightly  purulent  discharge,  of 
somewhat  offensive,  but  not  putrefactive  odor.  The  smooth  and  rapid 
healing  of  the  wound  was  interfered  with.  In  some  of  the  cases  there 
was  evidence  of  intestinal  disorder  ;  in  others  this  was  not  apparent, 
and  infection  from  without  could  not  be  excluded. 
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For  the  purposes  of  the  present  discussion,  perhaps  the  chief  interest 
of  our  observations  concerning  the  colon  bacillus  is  that  they  furnish 
an  illustration  of  the  possible  predisposition  to  infection  afforded  by- 
intestinal  lesions,  and  also  give  an  example  of  the  much-disputed  auto- 
infection. 

Of  suppurative  inflammations  which  we  have  examined  bacteriologi- 
cally  with  negative  result,  may  be  mentioned  abscesses  ia  which  the 
bacteria  were  presumably  dead,  several  hepatic  abscesses  caused  by 
the  amoeba  dysenteriae,  and  many  cases  of  suppurating  buboes  and  of 
pyosalpinx,  doubtless  caused  by  the  gonococcue. 

From  the  foregoing  brief  summary,  mainly  of  our  own  limited  ex- 
perience, it  is  clear  that  the  bacteria  which  may  be  concerned  in  surgi- 
cal infections  are  many,  biit  the  pyogenic  cocci  of  Ogston,  Rosenbach, 
and  Passet  far  outrank  in  frequency,  and  therefore  in  importance,  all 
other  bacteria  combined. 

In  view  of  the  more  practical  matters  to  be  considered,  we  cannot 
tarry  long  over  the  theories  of  suppuration,  interesting  as  just  this 
part  of  the  subject  is  at  the  present  time. 

There  are  very  good  reasons  to  believe  that  the  process  of  suppura- 
tion serves  a  useful  purpose,  and  is  one  of  the  most  important  and 
efficient  weapons  employed  by  Nature  in  combating  invading  micro- 
organisms, Man  is  not  subject  to  those  forms  of  septicaemia,  common 
in  many  lower  animals,  in  which  enormous  numbers  of  bacteria  are 
present  in  the  blood  ;  but,  on  the  other  hand,  he  is  particularly  sub- 
ject to  suppurations  and  other  localized  inflammations.  The  same 
microorganisms,  for  instance  the  diplococcus  pneumonias  and  the  bacil- 
lus anthracis,  which  in  many  of  the  lower  animals  invade  the  blood 
in  large  numbei',  cause  in  man  localized  inflammations.  In  the 
experimental  septicaemias  of  lower  animals  there  is  an  unmistakable 
relation  between  the  extent  of  the  local  reaction  at  the  point  of  inocu- 
lation on  the  one  hand,  and  the  duration  of  life  and  number  of  organ- 
isms present  in  the  blood  on  the  other.  The  more  extensive  and 
intense  the  local  reaction,  the  fewer,  as  a  rule,  ai'e  the  bacteria  found 
in  the  blood  and  the  longer  the  duration  of  life.  There  are  two  varie- 
ties of  the  swine-plague  bacillus,  the  one  kills  rabbits  in  twelve  to 
eighteen  hours  ^vith  trifling  local  reaction  and  a  large  number  of  bacilli 
in  the  blood,  the  other  produces  extensive  purulent  infiltration  around 
the  site  of  subcutaneous  inoculation  and  permits  the  animals  to  live 
for  several  days,  and  at  the  autopsy  very  few  bacteria  are  found  in 
the  blood.  In  a  susceptible  animal  the  virulent  anthrax  bacillus  pro- 
duces an  acute  septicaemia,  the  attenuated  bacillus  a  local  abscess. 
There  is  even  experimental  evidence  that  if  inoculation  of  a  suscepti- 
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ble  animal  with  the  virulent  anthrax  bacillus  be  speedily  followed  by 
inoculation  at  the  same  point  with  a  pyogenic  organism  so  that  sup- 
puration soon  ensues,  the  development  of  anthrax  septicaemia  may  be 
warded  off  and  the  animal  recover.  It  seems  reasonable  to  infer, 
when  the  same  organism  produces  in  one  animal  a  rapidly  fatal  septi- 
caemia without  local  reaction  and  in  another  species  only  a  local 
abscess,  that  the  latter  animal  is  protected  by  the  barrier  of  suppura- 
tion. As  is  well  known,  the  fatal  infections  from  wounds  received  at 
post-mortem  examinations  are  not  generally  those  where  marked  local 
reaction  with  suppuration  appears  at  the  seat  of  the  often  trifling 
injury. 

Exactly  how  abscess  formation  checks  the  invasion  of  bacteria  we 
do  not  know.  That  bacteria  may  die,  often  in  a  short  time,  in  pus 
both  within  and  outside  of  the  body,  has  been  demonstrated.  The 
leading  theories  are  these  :  leucocytes  and  other  cells  act  as  phagocytes, 
taking  into  their  bodies  the  bacteria  and  killing  them ; — the  wall  of 
leucocytes  and  other  cells  at  the  margin  of  an  abscess  acts  as  an 
obstacle  to  the  passage  of  the  bacteria  into  the  surrounding  tissues  ; — 
pus  contains  chemical  substances  injurious  to  bacteria  or  antidotal  to 
their  toxic  products  ; — the  bacteria  starve  in  pus,  not  being  able  to 
assimilate  such  concentrated  food.  Something  can  be  said  in  favor  of 
each  of  these  theories,  more  in  favor  of  some  than  x)f  others,  but  none 
is  proven  and  we  cannot  stop  to  discuss  them  here. 

That  pyogenic  bacteria  set  up  suppuration  by  chemical  substances 
produced  by  them,  seems  to  be  proven.  The  zone  of  necrosis  around 
these  bacteria  which  can  be  demonstrated  as  the  first  effect  of  their 
lodgment  in  the  tissues  points  to  such  chemical  action.  Moreover,  from 
cultures  of  pyogenic  cocci  several  chemical  products  have  been  ob- 
tained capable  of  causing  suppuration.  The  most  interesting  observa- 
tions here  are  the  recent  ones  of  Buchner  and  his  pupils,  who  have 
found  the  proteid  constituents  of  many  bacteria  capable  of  producing 
suppuration.  These  bacterio-proteins  of  Buchner  possess  in  a  remark- 
able degree  the  property  of  positive  chemotaxis,  that  wonderful  quality 
by  which  certain  chemical  substances  influence  the  leucocytes  to  mi- 
grate from  the  vessels  and  move  actively  toward  them,  A  flood  of 
unexpected  light  seems  destined  to  come  from  the  studies  of  chemo- 
taxis to  illumine  many  dark  problems  in  pathology. 

Since  we  know  that  the  chemical  products  and  constituents  of  cer- 
tain bacteria  are  the  direct  agencies  in  the  production  of  suppuration, 
it  is  less  surprising  to  find  that  various  other  chemical  substances  are 
likewise  able  to  cause  suppuration.  But  important  as  this  fact  is  for 
the  theory  of  suppuration,  the  demonstration  that  these  other  chemical 
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irritants,  such  as  turpentine,  nitrate  of  silver,  etc.,  can  cause  sup^Dura- 
tion  has  no  especial  bearing  upon  the  ordinary  suppurations  in  human 
beings. 

We  come  now  to  the  consideration  of  a  division  of  our  subject  beset 
with  difficulties  at  every  turn,  but  one  no  less  interesting  to  the  sur- 
geon than  to  the  bacteriologist. 

How  are  we  to  explain  the  extraordinary  variability  in  the  effects 
produced  by  the  pyogenic  cocci  ?  The  specific  infectious  agents  with 
which  we  first  became  familiar,  the  bacteria  of  the  natural  and  of  the 
experimental  septicaemias  of  lower  animals,  are  nearly  constant  in  the 
effects  which  they  produce  when  inoculated  in  small  quantity  into 
susceptible  animals.  ISTot  so  with  the  pyogenic  cocci.  Here  we  meet 
the  most  puzzling  differences.  We  find  the  same  coccus  in  the  most 
insignificant  epidermal  pustule  which  we  find  in  a  dangerous  phlegmon, 
in  osteomyelitis,  in  pyaemia,  in  septicaemia,  in  acute  ulcerative  endocar- 
ditis. The  manifold  varieties  of  puerperal  fever,  which  we  now  know 
to  be  a  typical  wound  infection,  may  be  caused  by  apparently  the 
same  streptococcus,  producing  a  mild  endometritis,  a  pelvic  abscess, 
localized  or  general  peritonitis,  pyaemia  or  the  most  virulent  and 
rapidly  fatal  septicaemia. 

If  we  seek  an  explanation  of  these  things  by  experimentation  upon 
animals,  we  find  that  in  order  to  get  any  positive  effects  at  all  it  is 
often  necessary  to  introduce  enormous  quantities  of  our  cultures,  con- 
taining vastly  more  bacteria  than  we  can  suppose  to  be  concerned  in 
the  primary  infection  in  human  beings.  If  we  inoculate  smaller  quan- 
tities, these  can  often  be  disposed  of  by  the  animal  without  any  mani- 
fest symptoms. 

It  must  be  confessed  that  we  stand  here  before  problems  many  of 
which  still  await  solution,  but  it  will  not  do  to  i:)ass  them  by  on  this 
occasion  without  some  discussion,  although  time  will  permit  me  to 
touch  upon  only  some  of  the  salient  points. 

It  is  well  to  bear  in  mind  that  the  inflammatory  infections  of  wounds 
do  not  represent  specific  morbid  entities  in  the  same  sense  as  do  anthrax 
and  typhoid  fever,  for  example.  The  latter  diseases  are  caused  by  a 
single  specific  germ  and  no  other,  and  present  a  definite  and  character- 
istic clinical  and  anatomical  picture,  whereas  the  former  correspond  to 
the  reaction  of  the  body  toward  a  great  variety  of  noxae  and  offer 
manifold  variations  in  symptoms  and  lesions. 

The  quantity  of  a  culture  of  the  staphylococcus  aureus  required  to 
produce  suppuration  is  not  the  same  for  all  tissues  and  all  parts  of  the 
body.  A  mere  trace,  a  fraction  of  a  drop,  of  a  dilute  suspension  of 
the  yellow  staphylococcus  in  salt  solution  when  injected  into  the  rab- 
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bit's  eye  will  set  up  a  suppurative  inflammation.  It  takes  a  larger 
amount  of  such  a  suspension  to  produce  an  abscess  in  the  loose  sub- 
cutaneous tissue  of  the  back  than  in  the  dense  tissue  of  the  ear  of  a 
rabbit  or  in  muscular  tissue.  Enormous  quantities,  five  to  ten  cubic 
centimeters  and  more,  of  the  suspension  can  be  injected  often  without 
effect  into  the  normal  peritoneal  cavity  of  rabbits  and  dogs,  as  has 
been  shown  by  the  well-known  experiments  of  Grawitz  and  his  pupils, 
confirmed  by  several  other  investigators. 

It  is  probable,  as  claimed  by  Grawitz,  that  this  difference  in  the 
behavior  of  different  tissues  depends  in  large  part  upon  the  rapidity 
with  which  the  injected  material,  more  particularly  the  toxic  sub- 
stances, are  absorbed.  But  we  must  also  reckon  with  a  predisposition 
apart  from  this  in  the  normal  tissues,  for  the  introduction  even  of  very 
large  numbers  of  staphylococci  into  the  circulation  of  rabbits  is  fol- 
lowed by  the  formation  of  abscesses  only  in  certain  situations,  mainly 
the  kidneys,  heart  and  certain  muscles,  although  we  must  suppose  that 
the  cocci  have  been  carried  to  all  parts  of  the  body. 

That  there  are  variations  in  the  virulence  of  different  cultures  of  the 
pyogenic  cocci  is  admitted  by  most  wi'iters  and  may  be  inferred  from 
the  discrepant  results  of  various  experimenters  as  regards  the  amount 
of  the  culture  required  to  produce  suppui-ation.  These  discrepancies 
cannot  be  explained  wholly  by  different  conditions  of  the  experiments. 
We  have  found  no  especial  difference  in  the  result,  for  example, 
whether  we  introduced  into  the  peritoneal  cavity  of  dogs  cultures  of 
the  staphylococcus  aureus  according  to  Grawitz's  method,  or  according 
to  Pawlowsky's  method,  or  by  a  small  laparotomy  wound.  By  one  as 
well  as  by  another  method  we  were  able  to  inject  5  c.c.  and  often  more 
of  a  suspension  in  salt  solution  of  the  yellow  staphylococcus  without 
any  appreciable  effect. 

In  order  to  test  this  matter  of  varying  virulence,  I  have  injected  into 
the  ear  veins  of  rabbits  bouillon  cultures,  forty-eight  hours  old,  of  the 
staphylococcus  aureus  obtained  from  many  different  sources.  Con- 
siderable variations  in  virulence  were  found  to  exist  both  in  the  origi- 
nal cultures  and  in  the  successive  generations  of  the  same  culture.  The 
most  virulent  cultures  were  one  from  a  beginning  furuncle  and  one 
from  a  fresh  peritonitis.  The  injection  of  0.1  c.c.  of  these  cultures 
caused  the  death  of  the  rabbit  in  twenty-four  hours  with  a  large 
number  of  staphylococci  in  the  blood  and  many  necrotic  foci  in 
the  kidneys.  After  the  second  generation  the  virulence  was  les- 
sened. From  a  case  of  hypertrophic  cirrhosis  of  the  liver  with- 
out suppurative  complications  a  moderate  number  of  colonies  of 
the  staphylococcus  pyogenes  aureus  were  found  in  cultures  made  from 
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the  liver.  1.5  c.c.  of  bouillon  cultures,  forty-eight  hours  old,  of  this 
staphylococcus  were  injected  without  any  effect  into  the  ear-veins  of 
two  rabbits,  the  animals  being  still  alive  eight  months  after  the  injec- 
tion. These  extremes  are  met  only  exceptionally.  In  the  great  ma- 
jority of  cases  we  have  found  the  injection  of  0.2  to  0.3  c.c.  of  bouillon 
cultures  sufficient  to  kill  the  animal  in  four  to  seven  days  with  the 
usual  abscesses  in  the  kidnej's  and  heart  and  occasionally  elsewhere. 
As  a  rule  there  was  no  material  change  in  the  degree  of  virulence  for 
many  successive  generations,  but  sometimes  without  any  apparent 
cause  there  would  occur  a  marked  weakening  of  the  virulence  either 
after  a  few  generations  or  after  many. 

Our  conclusions  from  these  experiments  are  that  while  variations  in 
virulence  occur  and  may  explain  in  large  part  the  varying  results  of 
different  experimenters  operating  upon  animals  under  similar  condi- 
tions, they  are  not  sufficient  in  degree  or  in  frequency  to  afford  ade- 
quate explanation  of  the  great  differences  in  the  effects  of  the  pyogenic 
cocci  upon  human  beings,  or  at  least  can  do  so  only  in  part. 

How  far  can  we  apply  to  human  beings  the  experiments  showing  the 
great  tolerance  of  animals  toward  the  pyogenic  cocci  ?  The  experi- 
mental evidence  upon  this  point  is  naturally  scanty,  but  such  as  we 
possess  indicates  that  man  is  not  equally  tolerant,  that  his  tissues  re- 
spond more  readily  by  suppuration  to  inoculation  of  pyogenic  cocci. 
The  experiments  upon  this  point  of  Garre,  Bumm,  Bockhart,  Fehleisen, 
Waterhouse — and  these  names  should  not  be  mentioned  without  ex- 
pressing the  debt  of  gratitude  which  science  owes  to  them — are  too 
well  known  to  necessitate  here  any  statement  of  their  results.  But 
while  these  experiments  appear  to  indicate  less  immunity  on  the  part 
of  human  beings  toward  the  ordinary  staphylococci  of  suppuration — a 
matter,  however,  which  cannot  be  considered  absolutely  certain — thej' 
have  also  demonstrated  that  the  difference,  if  it  exists,  is  only  one  of 
degree,  and  that  large  numbers  of  the  pyogenic  cocci  may  be  inocu- 
lated into  human  tissues  without  effect.  Waterhouse,  for  example, 
injected  under  the  skin  of  the  abdomen  and  of  the  scrotum  0.25  c.c. 
of  a  suspension  of  the  staphylococcus  aureus,  made  by  mixing  one 
loopful  from  an  agar  culture  with  5  c.c.  of  water,  and  the  result  was 
completely  negative. 

It  is  true  that  undue  emphasis  should  not  be  laid  upon  the  negative 
results,  for  there  are  equally  trustworthy  experiments  with  positive 
result,  showing  that  even  small  quantities  of  suspensions  of  the  pus 
organisms  may  cause  suppuration,  both  in  animals  and  in  human 
beings. 
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That  there  exist  bacteria  capable  of  producing  abscesses  regularly, 
even  when  inoculated  in  very  small  quantity  into  animals,  is  proven  by 
the  discovery  by  Dr.  Bolton  of  a  hitherto  undescribed  bacillus  in  gar- 
den earth.  This  bacillus,  for  cultures  of  which  I  am  indebted  to  Dr. 
Bolton,  who  will  hereafter  publish  its  description,  produces  with  cer- 
tainty localized  abscesses  when  inoculated  in  small  amount  into  the 
subcutaneous  tissues  of  rats,  mice,  and  rabbits.  When  injected  into 
the  circulation  it  causes  multiple  abscesses  in  the  kidneys,  joints,  bones, 
and  other  situations. 

Inasmuch  as  it  is  by  their  toxic  products  that  the  pyogenic  bacteria 
do  injury,  it  is  not  surprising  to  find  that  it  makes  a  great  difference 
in  the  result  whether  these  bacteria  enter  the  tissues  already  equipped 
with  a  reserve  force  of  this  poisonous  material,  or  must  begin  the  fight 
unarmed.  There  is  abundant  experimental  evidence  to  show  that  even 
in  very  small  number  the  pus-producing  micrococci  will  cause  suppura- 
tion if  they  are  accompanied,  or  soon  preceded  or  followed,  in  sufiicient 
amount  and  concentration  by  various  toxic  substances  which  are 
present  in  pure  cultures  of  the  cocci,  and  the  extent  of  the  inflamma- 
tion bears  a  relation  to  the  quality  and  quantity  of  these  substances. 
The  experiments  and  researches  of  many  investigators,  such  as  Hankin, 
Brieger  and  Frankel,  Buchner,  Dirckinck-Holmfekl,  Grawitz,  Leber, 
Dubler,  Kronacher,  Ribbert,  have  shed  light  upon  this  subject.  It 
would  seem  as  if  the  issues  of  the  battle  between  the  invading  micro- 
cocci and  the  tissues  depend  often  upon  the  first  blow  ;  and  if  the 
invader  can  strike  this  with  the  aid  of  powerful  weapons  which  he  has 
forged  before  he  enters,  the  victory,  for  the  time  at  least,  is  with  him. 

This  matter  of  accompanying  toxic  substances  is  probably  of  great 
importance  in  our  understanding  of  the  potentialities  of  the  living 
agents  of  wound  infection  as  they  occur  under  natural  conditions. 
Here  we  have  to  do,  not  with  pure  cultures  of  the  pyogenic  cocci,  still 
less  with  those  that  have  been  washed  in  sterilized  salt  solution  or 
water,  but  with  pus-producing  organisms  which  have  come  from  all 
sorts  of  sources,  which  have  been  engaged  in  very  different  activities, 
which  have  been  growing  under  various  conditions  or  have  been  long 
dormant,  and  which  are  mixed  with  many  kinds  of  bacteria.  There 
is  proof  .that  under  some  of  these  conditions  the  infectious  material 
may  possess  a  degree  of  virulence  with  which  we  are  not  familiar  in 
our  artificial  cultures.  When  a  strong,  healthy  man  (I  have  now  in 
mind  such  a  case  in  a  medical  student)  dies  in  a  few  days  from  septi- 
caemia caused  by  the  inoculation  of  a  mere  scratch  on  the  finger  with 
fluid  from  a  puerperal  peritonitis,  it  is  the  quality  of  the  infectious 
material  which  brought  about  the  fatal  result,  and  not  any  especial 
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predisposition  of  the  individual.  When  we  find,  as  has  been  done, 
that  the  peritoneal  fluid  contains  in  pure  culture  the  streptococcus 
pyogenes,  and  that  the  same  organism  is  present  in  pure  culture  in 
the  patient  accidentally  infected  with  this  fluid,  the  observation  is  just 
as  convincing  and  clear  in  its  interpretation  as  if  the  experiment  had 
been  made  intentionally  upon  an  animal.  No  number  of  experiments 
showing  that  millions  of  apparently  the  same  species  of  micrococcus 
can  be  injected  in  artificial  cultures  into  the  peritoneal  cavity  of  dogs 
and  rabbits  can  do  away  with  the  force  of  such  an  observation.  No 
surgeon,  no  obstetrician,  however  strong  may  be  his  trust  in  the  de- 
fensive powers  of  the  animal  tissues  and  fluid,  would  willingly  permit 
the  smallest  particle  of  that  peritoneal  fluid  to  come  into  contact  with 
a  fresh  wound  or  the  uterus  after  childbirth. 

The  differences  in  virulence  which  have  been  found  to  exist  between 
inflammatory  exudates  from  various  sources  containing  pyogenic  bac- 
teria are  much  greater  than  those  observed  in  the  cultures  of  the  same 
bacteria  on  artificial  media.  To  explain  this,  some  assume  that  the 
differences  in  virulence  pertain  to  the  pyogenic  cocci  as  such,  that  they 
are  specifically  endowed  with  different  biological  attributes  ;  while 
others  think  that  the  varying  virulence  relates  not  so  much  to  the 
bacteria  as  to  the  character  of  the  toxic  substances  with  which  they 
are  associated.  In  favor  of  the  latter  view,  which  is  the  one  advo- 
cated by  Bumm,  Fehleisen,  Chantemesse,  and  others,  may  be  cited 
such  observations  as  that  of  Bumm,  who  found  that  the  injection  into 
the  peritoneal  cavity  of  a  rabbit  of  a  quarter  of  a  drop  of  fluid  from  a 
case  of  acute  septic  puerperal  peritonitis  quickly  killed  the  animal  with 
peritonitis,  whereas  the  streptococci  artificially  cultivated  from  the 
same  fluid  were  much  less  virulent  ;  or  the  experiment  of  Fehleisen, 
showing  that  a  minimal  quantity  of  an  artificial  culture  of  the  staphy- 
lococcus aureus  added  to  a  little  of  the  clear  serum  obtained  from  the 
germ-free  zone  of  inflammatory  oedema  around  a  spreading  cellulitis 
was  capable  of  producing  extensive  abscesses,  whereas  the  mixture  of 
the  same  organism  with  water  had  no  such  effect.  The  question  is 
still  an  open  one,  and  very  likely  both  factors  are  concerned. 

We  have  thus  far  confined  our  attention  to  the  microorganisms  of 
infection,  and  have  said  nothing  concerning  the  conditions  predispos- 
ing to  infection  in  the  exposed  individual.  Everybody  believes  in  the 
doctrine  of  predisposition,  some  more  than  others.  The  tendency  at 
the  present  time  is  certainly  not  to  minimize  its  importance.  Predis- 
position is  a  term  to  conjure  with.  It  is  often  made  to  explain  in  a 
vague  sort  of  way  things  which  we  do  not  understand.  Nevertheless 
it  is  a  very  real  thing,  and  we  cannot  pass  it  by  here  without  notice. 
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even  if  this  must  necessarily  be  very  brief.  Every  surgeon  knows 
that  wounds  in  some  persons  do  much  better  than  in  others,  and  that 
some  kinds  of  wounds  are  much  more  prone  to  suppurate  than  others. 

The  interesting  studies  upon  immunity  which  have  shed  so  much 
light  upon  the  nature  of  predisposition  toward  some  infectious  diseases 
have  not  as  yet  cleared  up  the  question  of  immunity  against  the  pyo- 
genic cocci.  We  know  that  the  healthy  tissues  can  dispose  of  a  cer- 
tain number  of  these  cocci  under  ordinary  circumstances,  but  how 
they  do  it  we  do  not  know. 

An  experiment  of  Roger  is  suggestive.  He  found  that  the  strepto- 
cocci of  erysipelas  grew  as  well  in  the  blood-serum  of  rabbits  ren- 
dered immune  as  in  the  blood-serum  of  other  animals,  but  that  in  the 
former  they  lost  their  virulence.  As  we  now  know  that  the  protective 
influence  of  the  blood-serum  of  immune  animals  consists  quite  as  much 
in  the  poAver  to  destroy  the  poisons  produced  by  bacteria  as  in  the  power 
to  kill  the  bacteria  directly — already  demonstrated  examples  of  this 
are  diphtheria,  tetanus,  and  septicaemia  produced  by  the  diplococcus 
pneumonife — it  is  not  unreasonable  to  suppose,  in  the  light  of  Roger's 
experiments,  that  this  antidotal  capacity  of  the  blood  and  animal  fluids 
may  be  one  of  the  means  employed  by  Nature  in  disposing  of  the  pyo- 
genic cocci.  That  these  cocci  are  not  directly  killed  by  the  extra- 
vascular  blood-serum  of  rabbits,  dogs,  swine,  and  human  beings,  or  if 
at  all  in  very  small  number,  we  know.  On  the  other  hand,  this  seiiim 
is  an  excellent  medium  for  their  growth.  But  if  the  toxic  j^roducts  of 
the  bacteria  are  destroyed  by  the  fluids  of  the  body,  the  bacteria  can 
do  no  harm,  and  are  at  the  mercy  of  the  tissues,  as  has  been  shown  by 
the  recent  brilliant  researches  of  G.  and  F.  Klemperer  on  the  diplo- 
coccus of  pneumonia.  When  we  have  a  clearer  insight  into  the  nature 
of  immunity  against  the  pyogenic  bacteria,  our  understanding  of  the 
conditions  underlying  the  infection  of  wounds  will  be  greatly  advanced. 

I  cannot  undertake  to  discuss  all  the  general  conditions  of  the  body, 
such  as  diabetes,  syj^hilis,  alcoholism,  anaemia,  obesity,  typhoid  and 
other  fevers,  Bright's  disease,  etc.,  which  have  been  regarded  as  pre- 
disposing causes  of  infection  with  the  pyogenic  cocci,  some  of  these 
diseases  upon  most  conclusive  clinical  evidence.  Gartner  has  recently 
brought  forward  evidence  derived  from  experiments  on  animals  show- 
ing that  general  anaemia  and  hydrtemia  render  easier  the  infection  with 
small  quantities  of  the  staphylococcus  aureus,  and  Ribbert  has  demon- 
strated that  the  presence  of  toxic  products  of  the  same  microorganism 
in  the  circulating  blood  favors  the  development  of  foci  of  suppuration, 
a  fact  which  evidently  bears  upon  the  pathology  of  pyaemia  and  of 
some  cases  of  f  urunculosis,  as  well  as  upon  the  importance  of  evacuat- 
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ing  pus.  An  instance  has  already  been  given  of  the  predisposition  to 
infection  afforded  by  intestinal  lesions.  In  dismissing  thus  hastily  the 
matter  of  general  predisposition  to  suppuration,  it  will  not  be  under- 
stood that  these  few  words  are  a  measure  of  the  importance  of  the  sub- 
ject. I  believe  that  the  surgeon  cannot  be  too  thorough  in  the  exami- 
nation, before  contemplated  operations,  of  all  the  important  organs 
and  functions  of  the  body,  and  that,  wherever  possible,  he  should 
endeavor  to  put  the  patient  into  the  best  possible  condition  of  health 
before  undertaking  a  severe  operation. 

Of  very  immediate  practical  interest  to  the  surgeon  is  a  knowledge 
of  the  various  conditions  in  and  about  a  wound  which  favor  the  lodg- 
ment and  development  of  pyogenic  bacteria.  In  a  general  way  it  may 
be  said  that  anything  which  interferes  with  the  integrity  of  the  living 
tissues  in  a  wound  is  a  predisposing  cause  of  suppuration,  in  case  suit- 
able microorganisms  gain  entrance.  Experiments  have  shown  that  the 
necroses  produced  by  chemical  irritants,  such  as  carbolic  acid  and  cor- 
rosive sublimate,  favor  the  multiplication  of  the  microorganisms  of 
suppuration.  Dr.  Halsted  has  shown  that  the  irrigation  of  fresh 
wounds  by  a  solution  of  corrosive  sublimate  as  weak  as  1  to  10,000  is 
followed  by  a  distinct  line  of  superficial  necrosis  demonstrable  under 
the  microscope. 

We  are  not  so  well  informed  as  to  the  influence  exerted  by  blood  in 
a  wound.  On  the  one  hand,  Von  Bergmann  and  most  modern  sur- 
geons lay  the  greatest  stress  upon  prompt  and  careful  hsemostasis  in 
surgical  operations  ;  on  the  other  hand,  Schede  has  revived  and  more 
fully  developed  an  old  method  of  treatment,  by  which  a  certain  class 
of  wounds  are  permitted  to  fill  with  a  blood-blot,  and  he  and  other 
surgeons  have  obtained  rapid  and  aseptic  healing  by  this  method.  Is 
this  blood-clot,  as  such,  a  source  of  danger  in  the  same  sense  as  dead 
tissue  is  ?  As  has  already  been  mentioned,  fresh  blood-serum  does  not 
possess  any  such  germicidal  power  over  the  pyogenic  cocci  as  it  does 
over  the  typhoid  bacillus  and  many  other  bacteria.  Not  being  able  to 
find  any  direct  experimental  evidence  upon  the  point,  I  have,  with  the 
assistance  of  Dr.  Howard,  made  a  large  number  of  experiments  upon 
dogs.  The  operations  were  done  with  strict  antiseptic  or  aseptic  pre- 
cautions. In  most  of  the  experiments  a  cavity  was  chiselled  out  of 
bone,  and  this  and  the  rest  of  the  wound  were  allowed  to  fill  with  a 
coagulum  of  blood,  the  conditions  pertaining  to  similar  operations  in 
human  beings  being  observed.  The  blood-clot,  after  its  formation, 
was  inoculated  with  a  culture  of  the  staphylococcus  aureus,  either  by 
injecting  into  it  a  few  drops  of  a  fresh  bouillon  culture  or  by  inserting 
a  platinum  loop  carrying  a  bit  of  the  growth  on  agar.     The  outcome 
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of  the  experiments  was  that  the  so-called  organization  of  the  blood- 
clot  went  on  as  it  does  in  human  beings,  and  the  wounds  did  not  sup- 
purate. The  staphylococci  survived,  at  least  for  many  days,  in  the 
clot,  but  they  did  not  appear  to  multiply.  This  result  is  in  conformity 
with  the  experience  of  Grawitz,  who  found  that  the  aureus  lives  for  a 
long  time,  although  it  does  not  multiply,  in  blood-coagula  outside  of 
the  body,  and  that  no  development  of  this  organism  takes  place  in  a 
solidified  mixture  of  equal  parts  of  nutrient  gelatin  and  blood. 

It  is  not  my  province  to  consider  the  extent  of  application  of  the 
method  advocated  by  Schede  to  human  surgery,  nor  the  advantages  of 
retaining  the  material  employed  by  Nature  in  filling  up  cavities  and 
pockets  in  fresh  wounds  as  against  the  insertion  of  sterilized  extran- 
eous material  and  the  obliteration  of  the  dead  spaces  by  deep  stitches, 
which,  without  great  care,  are  liable  to  strangulate  tissue,  produce 
undue  tension,  and  interfere  with  the  circulation. 

Where  the  healing  of  the  wound  by  the  blood-clot  method  is  not 
directly  purposed,  undoubtedly^  it  is  important  for  its  aseptic  course  to 
check  the  oozing  of  blood  and  to  prevent  the  unintended  formation 
and  retention  of  blood-coagula  whose  presence  is  not  arranged  for  by 
the  surgeon  in  the  management  of  the  wound.  That  loss  of  blood,  as 
such,  predisposes  to  suppuration  has  already  been  mentioned. 

In  contrast  with  the  negative  results  of  the  experiments  just  men- 
tioned stands  a  series  of  positive  ones  which  illustrate  the  readiness  and 
uniformity  with  which  suppuration  of  an  infected  wound  ensues  which 
contains  masses  of  tissue  strangulated  by  ligature.  These  wounds  were 
inoculated  with  the  same  cultures  which  yielded  negative  results  as 
regards  the  infection  of  the  blood-clot. 

We  have  made  also  a  large  number  of  experiments  upon  dogs  by 
ligating  portions  of  the  omentum  and  then  injecting  cultures  of  the 
staphylococcus  aureus,  into  the  peritoneum.  In  most  of  these  cases  gen- 
eral peritonitis  developed,  in  some  localized  peritonitis,  and  in  some  no 
peritonitis  followed  the  inoculation. 

In  order  to  demonstrate  the  influence  of  foreign  bodies  in  favoring 
suppuration,  we  inserted  into  the  peritoneal  cavity  of  nine  dogs  pieces 
of  potato  presenting  a  growth  of  the  staphylococcus  aureus,  and  in  every 
instance  general  peritonitis  developed,  although  in  no  case  was  the 
insertion  of  similar  pieces  of  sterilized  potato  followed  by  peritonitis  ; 
and  the  injection  of  1  c.c.  bouillon  culture  of  the  staphylococcus  aureus 
into  the  peritoneal  cavity  of  twenty -three  dogs  was  not  followed  in  a 
single  instance  by  peritonitis. 

There  is  a  gratifying  harmony  between  the  views  entertained  by 
bacteriologists  concerning  the  power  of  the  living  tissues  to  overcome 
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a  certain  number  of  pyogenic  bacteria,  and  the  tendency  of  the  modern 
surgeon  to  respect  these  tissues  more  and  more,  not  to  destroy  their 
vital  capacities  by  the  unnecessary  application  of  strong  chemical  dis- 
infectants, not  to  bruise  them,  not  to  make  them  too  tense,  not  to 
strangle  them,  not  to  suffer  the  presence  in  wounds  of  spaces  and 
foreign  bodies,  which  remove  bacteria  from  the  influence  of  the  living 
tissues  and  fluids. 

From  this  necessarily  hasty  and  imperfect  survey  of  this  division  of 
our  subject,  it  is  apparent  that,  while  there  is  no  reason  to  doubt  that 
the  pyogenic  cocci  are  specific  agents  of  infection,  the  effects  which 
they  produce  depend  upon  a  variety  of  conditions,  such  as  the  source, 
the  number,  and  the  virulence  of  the  micrococci,  the  accompanying 
toxic  substances,  the  part  of  the  body  invaded,  the  readiness  of  absorp- 
tion, the  presence  of  foreign  bodies  and  of  pathological  products,  the 
general  state  of  the  patient,  and  the  condition  and  handling  of  the 
wounded  tissues. 

In  giving  due  weight  to  each  of  these  factors  one  should  not  forget 
that  the  infectious  material  may  exist  under  natural  conditions,  in  a 
state  capable  of  causing  traumatic  infections  just  as  directly,  just  as 
certainly,  just  as  independently  of  predisposition,  as  infection  of  a 
susceptible  animal  takes  place  with  the  anthrax  bacillus. 

As  to  the  various  ways  by  which  pathogenic  bacteria  may  gain 
access  to  wounds,  there  is  at  the  present  time  general  agreement  of 
opinion  that  the  greatest  danger  is  from  contact  with  infected  hands, 
instruments,  and  other  objects.  The  danger  of  infection  by  contact  is 
a  lesson  which  has  been  learned  no  less  by  bacteriological  workers  in 
the  laboratory  than  by  practical  surgeons  and  obstetricians. 

The  possibility  of  infection  from  the  air,  insignificant  as  it  may  be  in 
comparison  with  contact  infection,  cannot  be  ignored  quite  as  much  as 
some  seem  inclined  to  do.  The  staphylococcus  pyogenes  aureus  has 
been  repeatedly  found  in  the  dust  floating  in  the  air,  particularly  of 
surgical  wards  where  there  are  suppurating  cases.  The  streptococcus 
erysipelatos  was  found  by  Von  Eiselsberg  in  the  air  of  a  ward  contain- 
ing cases  of  erysipelas  and  the  streptococci  found  by  Prudden  in  the 
air  of  hospital  wards  were  probably  identical  with  this.  When  we  had 
more  confidence  than  we  now  have  in  the  power  of  chemical  disinfect- 
ants to  destroy  all  bacteria  which  might  accidentally  get  into  a  wound 
during  a  surgical  operation,  it  seemed  proper  to  disregard  the  air  as  a 
source  of  infection,  and  no  less  a  surgeon  than  von  Volkmann  could 
say,  "  Auch  auf  einem  Abtritte  wiirde  ich  dreist  operiren  wenn  die 
Hande  rein  waren."  A  privy,  by  the  way,  is  not  the  most  dangerous 
place  which  he  could  have  selected. 
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Now  that  our  trust  in  chemical  disinfectants  for  the  purpose  named 
is  shaken,  and  that  what  is  called  aseptic  surgery  is  the  watchword  of 
the  day,  I  believe  that  a  sixrgeon  who  aims  at  the  best  will  try  to  have 
the  air  of  his  operating-room  as  free  from  genns  as  possible,  and  Avill 
have  it  so  constructed  that  the  floor  and  walls  and  all  that  is  in  it  can 
be  readily  cleaned  and  disinfected.  He  will  regard  the  influence  of 
currents  of  air  and  of  commotion  in  the  room  in  stirring  up  dust,  and 
will  not  ignore  the  value  of  moisture  in  laying  dust  and  in  keeping  it 
in  its  place.  These  suggestions  may  seem  pedantic  when  the  whole 
tendency  of  surgery  now  is  to  simplify  technique  and  to  throw  over- 
board unnecessary  ballast,  but  they  appear  to  me  to  rest  upon  bacteri- 
ological facts  which  should  not  be  ignored. 

An  example  has  already  been  given  in  this  paper  of  auto-infection 
from  the  intestinal  canal  by  the  bacillus  coli  communis.  The  not  in- 
frequent invasion  of  the  pyogenic  cocci  in  typhoid  fever,  diphtheria, 
scarlet  fever,  and  other  diseases  with  lesions  of  the  alimentary  tract, 
are  probably  explicable  partly  by  these  lesions  opening  a  passage  for 
the  bacteria  into  the  circulation,  and  partly  by  the  predisposition 
afforded  by  the  presence  in  the  body  of  toxic  substances  belonging  to 
the  primary  disease.  It  is  known  that  the  pyogenic  cocci  are  often 
present  in  the  alimentaiy  canal.  For  instance,  in  a  case  of  perfora- 
tive peritonitis  from  typhoid  fever,  recently  examined  in  my  labora- 
tory, there  were  isolated  from  the  peritoneal  exudate,  not  in  single 
but  in  many  colonies  on  the  roll  cultures,  the  staphylococcus  aureus 
and  the  streptococcus  pyogenes,  in  addition  to  the  typhoid  bacillus, 
the  colon  bacillus,  and  an  unidentified  bacillus  liquefying  the  gelatin. 

Rinne  observed  in  his  experiments  on  dogs  that  the  injection  of 
sterilized  putrid  fluids  together  vrith  staphylococci  into  the  peritoneal 
cavity  was  followed  by  suppuration  of  all  open  wounds,  which  other- 
vrise  healed  kindly,  but  that  subcutaneous  wounds  were  unaffected. 
The  bacteria  found  in  the  suppurating  open  wounds,  however,  were 
not  those  injected,  but  were  derived  from  the  air.  This  is  unquestion- 
ably an  interesting  and  important  observation,  but  he  goes  too  far  in 
supposing  that  such  wounds,  as  well  as  other  loci  minoris  resistentise, 
may  not  become  infected  from  pyogenic  cocci  in  the  circulation,  as 
has  been  demonstrated  by  the  experiments  of  De  Wildt,  Waterhouse, 
and  others. 

That  even  under  the  most  unfavorable  conditions  of  general  infec- 
tion a  wound  may  heal  by  first  intention  is  known  to  surgeons.  In 
one  of  our  cases,  for  example,  the  patient  soon  after  an  extensive 
operation  for  removal  of  a  cancer  of  the  breast,  developed  diphtheritic 
ulcerative  dysentery  ;  and  at  the  post-mortem  examination  were  found, 
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in  addition  to  the  dysentery,  pneumonia,  abscess  of  the  lung,  and 
fresh  pleurisy,  with  wide  distribution  of  the  staphylococcus  aureus  ; 
neverthless,  the  operation  wound  had  remained  perfectly  healthy  with- 
out a  trace  of  suppuration. 

Into  the  burning  question  of  auto-infection  from  the  genital  tract  in 
puerperal  women  I  cannot  enter,  save  to  say  that  the  pyogenic  cocci 
seem  to  be  present  only  exceptionally  in  the  normal  tract  and  do 
not  thrive  there  if  intentionally  put  in,  but  that  they  are  found  in 
pathological  utero-vaginal  secretions,  when,  of  course,  they  may  be- 
come a  source  of  puerperal  infection.  The  question  is  a  difficult  one 
and  requires  further  investigation.  This  passing  mention  is  only  in- 
tended to  indicate  that  the  subject  belongs  to  our  theme  and  may 
appropriately  enter  into  the  discussion. 

I  must  beg  permission  to  defer  for  a  few  moments  the  question  of 
infection  from  the  skin  of  the  operator  and  of  the  patient. 

That  an  aseptic  wound  is  not  necessarily  one  free  from  bacteria  has 
been  known  since  the  early  days  of  antiseptic  surgery,  the  subject 
having  been  investigated  by  Ranke,  Demarquay,  Fischer,  Schiiller, 
Watson  Cheyne,  and  others.  Kiimmell  found  that  pieces  of  muscle, 
adipose  tissue,  or  connective  tissue  taken  from  fresh  wounds  immedi- 
ately after  irrigation  during  the  entire  operation  with  corrosive  subli- 
mate solution  1  :  10,000,  contained  bacteria,  and  the  same  result  was 
obtained  after  frequent  washing  with  sublimate  solution  1   :  1000. 

The  most  recent  investigation  of  the  bacteria  in  fresh  wounds 
treated  antiseptically  is  by  Bossowski,  who  found,  of  50  cases,  10  with 
negative  and  40  with  positive  result  from  the  bacteriological  examma- 
tion.  He  found  the  staphylococcus  albus  26  times,  the  staphylococcus 
aureus  9  times,  the  streptococcus  pyogenes  2  times,  and  other  organ- 
isms, non-patliogenic,  8  times.  He  several  times  found  a  coccus, 
liquefying  gelatin  after  several  days,  growing  at  first  white  and  then 
slowly  turning  yellow,  and  incapable  of  producing  suppuration  in  rab- 
bits or  in  wounds.  This  he  proposes  to  call  staphylococcus  gilvus.  In 
every  case  in  which  the  staphylococcus  aureus  or  the  streptococcus 
pyogenes,  with  or  without  other  organisms,  was  present,  suppuration 
occurred.  On  the  other  hand  the  staphylococcus  albus  produced  gener- 
ally no  interference  with  the  healing  of  the  wound,  but  sometimes  it 
caused  a  little  suppuration  of  the  drain  canal  or  a  stitch  abscess.  In 
the  majority  of  cases  there  was  absolute  prima  intentio.  The  small 
number  of  the  colonies  indicated  meagre  development  in  the  wound. 

Drs.  Ghriskey  and  Robb  have  made  under  my  observation  the  bacte- 
riological examination  of  45  laparotomy  wounds  treated  with  strict 
antiseptic  precautions  in  the  gynecological  wards  of  the  Johns  Hop- 
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kins  Hospital.  The  method  of  treatment  and  the  technique  adopted 
for  obtaining  the  cultures  have  already  been  published  by  Dr.  Robb, 
in  the  bulletin  of  the  Johns  Hopkins  Hospital,  July,  1891. 

Of  these  45  cases  the  result  was  negative  in  14,  positive  in  31, 
or  nearly  69  per  cent,  of  the  cases.  The  organisms  found  were  the 
staphylococcus  albus  19  times,  the  staphylococcus  aureus  5  times,  the 
bacillus  coli  communis  6  times,  the  streptococcus  pyogenes  3  times, 
once  alone  and  twice  in  combination  with  the  albus.  Of  the  cases 
with  the  aureus  in  only  two  was  there  reason  to  suspect  infection  from 
without ;  in  the  others  this  organism  was  present  in  the  seat  of  dis- 
ease for  which  the  operation  was  perfonned.  In  the  first  case  with 
streptococcus  pyogenes  the  operation  was  performed  for  an  ovarian 
abscess  which  contained  streptococci  in  large  numbers  ;  the  other  two 
cases  probably  became  infected  in  some  way  from  the  first  patient. 

In  all  of  the  cases  presenting  the  staphylococcus  aureus  or  the 
streptococcus  pyogenes  the  wound  suppurated,  and,  as  a  rule,  the 
general  condition  of  the  patient  was  bad. 

In  many  of  the  cases  where  the  white  staphylococcus  was  found 
there  was  no  disturbance  in  the  healing  of  the  wound.  This  was 
true  especially  when  the  organism  was  found  in  small  number,  and 
when  it  made  its  first  appearance  subsequent  to -the  first  dressing, 
which  took  place  usually  twenty-four  to  forty-eight  hours  after  the 
operation.  In  many  cases,  however,  the  white  coccus  was  the  cause 
of  more  or  less  trouble,  although  rarel}^  of  a  serious  natui'e.  It  was 
found  to  travel  down  to  the  bottom  of  the  wound  along  the  side  of 
the  drainage-tube,  and  any  purulent  discharge  attributable  to  its  pres- 
ence was  usually  confined  to  the  tract  occupied  by  the  drainage-tube, 
so  that  the  drainage-tube  distinctly  favored  the  invasion  and  growth 
of  the  coccus.  Sometimes  fever  without  suppuration  seemed  attribu- 
table to  the  presence  of  this  coccus.  That  this  organism  is  the  most 
frequent  cause  of  the  ordinary  stitch  abscesses  has  already  been  men- 
tioned. 

Under  especially  favorable  circumstances  this  white  staphylococcus 
may  cause  peritonitis,  as  is  shown  bj"  a  fatal  case  of  hystero-myomec- 
tomy  where  at  the  autopsy  a  volvuhis  of  the  ileum  was  found.  The 
stump  and  the  laparotomy  wound  both  looked  healthy,  but  there  was 
a  fresh  fibrino-purulent  peritonitis  clearly  starting  from  that  part  of 
the  peritoneum  agglutinated  to  the  inner  edge  of  the  laparotomy 
wound.  This  pai't  corresponded  to  the  peritoneum  covering  the 
twisted  ileum.  The  twist  was  not  so  tight  as  to  have  produced  gan- 
grene or  even  a  marked  hemorrhagic  condition  ;  but  it  had  interfered 
sufficiently  with  the  circulation  and  the  nutrition  of  the  peritoneum 
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to  have  rendered  this  a  favorable  soil  for  the  growth  of  an  otherwise 
comparatively  innocent  bacterium,  our  white  staphylococcus  having 
been  found  in  pure  culture  in  the  inflamed  peritoneum. 

The  efforts  to  find  out  the  origin  of  this  very  common  inhabitant  of 
wounds,  treated  aseptically  or  antiseptically,  have  led  us  to  some  inter- 
esting and  new  observations  concerning  the  bacteria  of  the  skin. 

The  skin  may  have  all  sorts  of  bacteria  upon  its  surface,  but,  like 
the  mouth  and  the  intestine,  in  addition  to  these  it  has  its  own  dis- 
tinctive bacterial  flora. 

If  the  hands  be  thoroughly  scrubbed  T^ath  soap  and  hot  water  with 
a  sterilized  brush,  or  if  this  be  followed  by  washing  the  hands  in  sub- 
limate solution  and  the  mercury  be  precipitated  by  sulphide  of  am- 
monium, the  cultures  obtained  from  scrapings  of  the  skin  so  treated 
will  generally  be  found  to  contain,  as  the  prevailing  organism,  the 
white  staphylococcus,  and  often  this  will  appear  in  nearly  or  quite 
pure  culture. 

But  the  most  important  point  is  that  this  coccus  is  very  often  pres- 
ent in  parts  of  the  skin  deeper  than  can  be  reached  by  any  known 
means  of  cutaneous  disinfection  save  the  application  of  heat.  We 
were  directed  to  this  conclusion  first  by  experiments  on  animals. 
Then  the  observation  of  the  same  white  coccus  in  pure  culture  time 
after  time  in  wounds  where  every  possible  antiseptic  precaution  had 
been  taken,  pointed  to  the  same  deduction.  More  conclusive  evidence 
was  afforded  by  the  examination  of  skin  stitches  in  cases  where  at  the 
time  of  the  operation  it  was  proven  that  the  silk  used  for  stitches  was 
sterile  and  that  the  surface  of  the  skin  after  thorough  disinfection 
was  sterile.  The  silk  sutures  when  removed  were  proven  both  by 
microscopical  examination  and  by  roll  or  plate  cultures  to  contain  with 
great  regularity  the  white  stajjhylococcus,  often  in  considerable  num- 
ber, often  enclosed  within  leucocytes,  and  this  not  only  where  a  stitch 
abscess  had  formed  but  also  where  there  was  not  a  trace  of  suppura- 
tion or  visible  reaction  around  the  stitch. 

A  crucial  experiment  is  the  following  :  The  skin  is  thoroughly  dis- 
infected, in  the  manner  to  be  presently  described,  so  that  culture-tubes 
of  nutrient  agar  or  geMtin  inoculated  by  scrapings  from  its  surface 
remain  sterile.  A  silk  thread,  sterilized  by  steam  and  proven  by 
culture  methods  to  be  sterile,  is  passed  one  or  more  times  by  means  of 
a  sterilized  instrument  through  the  skin,  is  withdrawn,  and  at  once  a 
tube  of  melted  nutrient  agar  is  inoculated  with  the  thread  and  rolled. 
This  amounts  to  a  ready  means  of  making  cultures  directly  from  the 
deeper  layers  of  the  epidermis  and  the  skin,  and  is  a  method  applica- 
ble for  many  purposes  to  the  bacteriological  examination  of  the  skin. 
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By  this  method  the  presence  of  the  white  staphj^ococcus,  often  in 
pure  culture,  has  been  repeatedly  demonstrated  in  parts  of  the  epi- 
dermis deeper  than  were  acted  upon  by  any  methods  of  disinfection 
of  the  surface  of  the  skin.  So  far  as  our  observations  extend,  and 
already  they  amount  to  a  large  number,  this  coccus  may  be  regarded 
as  a  nearly,  if  not  quite,  constant  inhabitant  of  the  epidermis.  It  is 
now  clear  why  I  have  proposed  to  call  it  the  stajihylococcus  epidernaidis 
albus.  It  possesses  such  feeble  pyogenic  capacity,  as  is  shown  by  its 
behavior  in  wounds  as  well  as  by  experiments  on  rabbits,  that  the 
designation  staphylococcus  pyogenes  albus  does  not  seem  appropriate. 
Still,  I  am  not  inclined  to  insist  too  much  upon  this  point,  as 
possibly  this  coccus,  which  has  hitherto  been  unquestionably  identi- 
fied by  Bossowski  and  others  Avith  the  ordinary  staphylococcus  pyo- 
genes albus  of  Rosenbach,  is  an  attenuated  or  modified  form  of  the 
latter  organism,  although,  as  already  mentioned,  it  presents  some 
points  of  difference  from  the  classical  description  of  the  white  pyo- 
genic coccus. 

We  can  now  understand  how,  without  any  flaw  in  the  antiseptic 
technique  of  the  surgeon,  this  microorganism  may  be  present  in 
wounds,  and  we  have  a  satisfactory  explanation  of  the  frequent  occur- 
rence of  stitch  abscesses,  although,  of  course,  the  inference  should  not 
be  drawn  that  the  white  staphylococcus  is  the  only  bacterium  which 
may  be  concerned  in  the  production  of  these  annoying  complications. 

How  much  practical  importance  attaches  to  the  demonstration  of 
this  coccus  in  the  deeper  layers  of  the  epidermis  or  the  glandular 
appendages  of  the  skin  I  am  not  prepared  to  say.  The  surgeon 
with  good  technique  who  does  not  bother  himself  about  it  is  not 
likely  to  be  severely  punished  by  the  behavior  of  his  wounds. 
Those  who  put  drainage-tubes  and  other  extraneous  substances  into 
their  wounds  I  think  will  have  to  consider  it.  Dr.  Halsted,  on 
the  basis  of  researches  on  the  bacteria  of  the  skin  and  the  dif- 
ficulties of  complete  disinfection  of  the  skin  of  the  patient,  has 
abandoned  for  nearly  all  wounds  the  use  of  skin  stitches,  the  edges  of 
the  wound  being  brought  together  with  admirable  coaptation  by  sub- 
cutaneous sutures.  The  results,  both  as  regards  the  scar  and  the 
aseptic  healing  of  the  wound,  have  been  most  gratifying.  Stitch 
abscesses  are,  of  course,  avoided  by  this  procedure. 

Another  coccus  which  we  have  found,  although  less  frequently  than 
the  white  coccus,  on  the  surface  and  in  the  deeper  layers  of  the  epi- 
dermis, is  one  already  referred  to  which  corresponds  to  that  called  by 
Bossowski  staphylococcus  gilvus.  This  organism  seems  to  bear  about 
the  same  relation  to  the  pyogenic  yellow  staphylococcus  which  our 
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epidermal  white  coccus  does  to  the  typical  pyogenic  white  staphy- 
lococcus. 

The  staphylococcus  pyogenes  aureus  we  have  found  very  frequently 
on  the  hands  of  surgeons  and  their  assistants  who  have  to  do  with  sup- 
purating cases  of  any  kind.  It  may  be  present  in  this  situation  at 
least  for  several  days  after  contact  with  surgical  cases.  It  was  met 
only  exceptionally  upon  the  hands  of  other  persons. 

The  demonstration  of  microorganisms  in  layers  of  the  skin  deeper 
than  can  be  disinfected  by  present  methods  suggests  that  more 
attention  than  seems  now  to  be  customary  should  be  paid  to  the  skin 
of  the  patient  as  a  source  of  traumatic  infections.  It  also  admonishes 
us  to  receive  with  caution  the  statements  recently  made  concerning 
the  elimination  in  suppurative  diseases  of  staphylococci  by  the  sweat. 

A  considerable  part  of  our  work  has  been  devoted  to  the  subject  of 
surgical  antisepsis,  and  particularly  to  the  disinfection  of  the  skin. 
Dr.  Abbott  has  conducted  in  my  laboratory  careful  experiments  re- 
garding corrosive  sublimate  as  a  disinfectant  against  the  staphylococ- 
cus pyogenes  aureus,  in  which  many  fallacies  in  previous  work  on  the 
same  subject  have  been  pointed  out.  In  view  of  the  time  already  con- 
sumed, I  must  ask  permission  simply  to  refer  to  Dr.  Abbott's  paper  on 
this  subject,  already  published  in  the  bulletin  of  the  Johns  Hopkins 
Hospital  for  April,  1891. 

The  conditions  for  the  efficient  action  of  chemical  disinfectants  have 
been  found  to  be  far  more  complicated  and  less  easily  controlled  than 
was  formerly  supposed,  and  the  substitution,  wherever  applicable,  of 
the  simple  and  certain  methods  of  disinfection  by  heat,  such  as  have 
been  long  employed  in  bacteriological  laboratories,  is  to  be  com- 
mended. Chemical  disinfectants  still  have  their  place  for  many  pur- 
poses in  the  operating  room,  but  their  place  is  not  in  fresh,  healthy 
wounds. 

Thorough  scrubbing  of  the  skin  with  soap  and  warm  water  by  a 
sterilized  brush  removes  many  bacteria,  but  not  all,  and  it  cannot  be 
regarded  as  a  satisfactory  means  of  cutaneous  disinfection. 

The  fallacy  in  previous  work  on  disinfection  of  the  skin  with  cor- 
rosive sublimate  has  been  that  in  testing  its  efficiency  the  sublimate 
was  not  first  precipitated  by  sulphide  of  ammonium  or  some  other 
alkaline  sulphide.  If  this  precaution,  to  which  attention  was  first 
directed  by  Geppert,  be  observed,  it  will  be  found  that  corrosive 
sublimate  accomplishes  much  less  than  is  generally  supposed.  Our 
revision  of  the  work  relating  to  cutaneous  disinfection  with  sub- 
limate has  led  to  some  cuiious  and  interesting  observations,  and  to 
results  which  at  first  seemed  paradoxical. 
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By  examining  the  bands  of  surgeons  who  are  in  the  habit  of  wash- 
ing them  daily  in  sohitions  of  corrosive  sublimate,  it  was  found  that 
the  mercury  becomes  so  intimately  incorporated  with  the  epidermis 
that  its  presence  there  can  be  demonstrated  by  means  of  sulphide  of 
ammonium  at  least  many  days  after  anj-^  contact  with  mercurial  solu- 
tions has  taken  place.  Micrococci  in  the  epidermis  which  have  not 
been  killed  by  washing  in  sublimate  solutions,  but  which  have  been 
brought  into  such  relation  to  the  sublimate  that  even  after  prolonged 
washing  of  the  skin  with  alcohol  and  water  they  will  not  grow  on 
culture  media  until  the  skin  is  washed  with  sulphide  of  ammonium, 
may  also  remain  a  long  time  in  the  epidermis.  Hence  it  may  happen 
that  prolonged  scrubbing  of  the  hands  of  such  persons  simply  with 
soap  and  warm  water  may  remove  so  many  superficial  bacteria  that 
the  cultures  from  the  scrapings  of  the  epidermis  may  show  very  few, 
sometimes  even  no,  colonies  ;  whereas,  when  this  is  followed  by 
washing  in  sublimate  and  then  in  sulphide  of  ammonium,  a  much 
larger  number  of  colonies  appear  in  the  cultui*es.  This  apparently 
paradoxical  result,  which  is  obtained  only  from  the  hands  of  those 
who  have  previously  washed  them  in  sublimate  solution,  has  no  refer- 
ence to  the  application  of  the  sublimate  immediately  after  the  soap 
and  water,  but  is  to  be  explained  by  the  liberation,  by  means  of  sul- 
phide of  ammonium,  of  the  bacteria  held  in  check  by  the  mercury  used, 
it  may  be,  several  days  before  the  experiment.  The  same  result  is,  of 
course,  obtained  if  the  sulphide  of  ammonium  be  applied  immediately 
after  the  scrubbing  with  soap  and  water.  These  observations  upon 
the  persistence  of  mercury  in  the  epidermis  and  its  long-continued 
inhibition  of  the  growth  of  bacteria,  make  it  necessary  in  all  work 
upon  disinfection  of  the  hands  to  first  precijDitate  the  mercury  with 
sulphide  of  ammonium  whenever  the  experiments  are  to  be  made  upon 
hands  which  have  been  washed  in  sublimate  solutions,  even  if  this  has 
occurred  a  long  time  previously.  Exactly  what  relation  the  mercury 
in  the  epidermis  holds  to  the  bactei'ia  which  it  does  not  destroy,  but 
whose  growth  in  our  nutrient  media  it  prevents,  we  cannot  say.  We 
may,  perhaps,  think  of  these  bacteria  as  enveloped  in  an  albuminous 
combination  of  mercury.  One  thing  is  certain — that,  when  the  subli- 
mate has  been  as  thoroughly  washed  off  from  the  skin  as  possible  with 
water,  or  has  been  applied  days  before,  the  nutrient  gelatin  or  agar  is 
not  rendered  unfit  for  the  growth  of  bacteria  by  the  mere  presence  of 
the  small  quantity  of  mercury  carried  into  it  with  scrapings  from  the 
epidermis,  for  the  bacteria  which  have  reached  the  epidermis  after  the 
application  of  the  sublimate — and  these  are  often  identical  with  those 
inhibited  by  the  mercury — develop  as  usual.     It  is  only  those  bacteria 
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which  were  originally  brought  into  contact  Avdth  the  sublimate  in  some 
such  manner  as  that  suggested  which  will  not  grow  until  after  the 
application  of  sulphide  of  ammonium,  and  it  is  not  —  as  has  been 
usually  supposed  in  other  observations  of  a  similar  kind  in  disinfectant 
experiments  with  sublimate — the  alteration  of  the  nutrient  medium  by 
the  presence  of  a  trace  of  sublimate  which  inhibits  the  growth  of  the 
colonies. 

As  to  the  practical  efficiency  of  disinfection  of  the  skin  with  solu- 
tions of  corrosive  sublimate,  it  is  to  be  said  that  this  agent,  when 
properly  applied,  kills  most  of  the  bacteria  upon  the  surface  of  the 
skin.  The  washing  of  the  skin  with  alcohol  immediately  before  the 
use  of  the  sublimate  increases  its  efficiency  to  a  marked  degree.  If 
Fiirbringer's  method  be  carried  out  according  to  the  strict  letter  of  his 
directions  it  yields  fair  results,  but  it  is  not  certain.  If  the  mercury 
after  employment  of  this  method  be  precipitated  by  washing  the 
hands  in  sulphide  of  ammonium,  it  will  be  found  that  the  results  are 
much  less  favorable  than  would  appear  by  cultures  made  from  the 
skin  and  under  the  nails,  without  the  use  of  ammonium  sulphide.  It 
is  especially  the  scrapings  under  tlie  nails  and  around  the  matrix  of 
the  nails  which  yield  positive  results  when  ammonium  sulphide  is 
used,  but  often  negative  ones  without  this  precaution.  It  need  hardly 
be  said  that  in  our  experiments  all  of  the  well-known,  although  often 
neglected,  precautions  to  insure  the  full  strength  of  the  sublimate 
solutions  were  observed. 

It  may  be  urged  that  it  is  not  necessary  actually  to  kill  the  bacteria 
upon  the  skin  ;  it  is  sufficient  if  they  are  rendered  incapable  of  growth, 
and  as  most  of  those  which  are  not  killed  by  the  sublimate  do  not 
grow  upon  our  ordinary  nutrient  media,  it  is  reasonable  to  infer  that 
they  will  not  grow  in  wounds.  This  line  of  argument  certainly 
deserves  consideration  ;  nevertheless,  there  is  no  positive  proof  that 
these  bacteria  will  not  grow  in  wounds  under  some  conditions,  and 
surely  one  will  feel  safer  with  a  method  of  disinfection  which  actually 
kills  the  bacteria. 

I  shall  not  detain  you  with  the  results  of  our  experiments  with  other 
disinfectant  agents.  These  will  be  published  in  a  short  time  else- 
where. I  shall  simply  state  here  that  we  have  thus  far  obtained  the 
best  results  in  disinfection  of  the  skin  by  the  following  method  : 

1.  The  nails  are  kept  short  and  clean. 

2.  The  hands  are  washed  thoroughly  for  several  minutes  with  soap 
and  water,  the  water  being  as  warm  as  can  be  comfortably  borne,  and 
being  frequently  changed.  A  brush,  sterilized  by  steam,  is  used.  The 
excess  of  soap  is  washed  off  with  water. 
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3.  The  hands  are  immersed  for  one  to  two  minutes  in  a  warm  satu- 
rated sokition  of  permanganate  of  potash  and  are  rubbed  over  thor- 
oughly with  a  steiilized  swab. 

4.  They  are  then  placed  in  a  warm  saturated  solution  of  oxalic  acid, 
where  they  remain  until  complete  decolorization  of  the  permanganate 
occurs. 

5.  They  ai'e  then  washed  off  with  sterilized  salt  solution  or  water. 

6.  They  may  then  be  immersed  for  two  minutes  in  sublimate  solu- 
tion, 1:500. 

The  bacteriological  examination  of  skin  thus  treated  yields  almost 
uniformly  negative  results,  the  material  for  the  cultures  being  taken 
from  underneath  and  around  the  nails.  This  is  the  procedure  now 
employed  in  the  gynecological  and  surgical  wards  of  the  hospital. 

The  principal  conclusions  of  this  paper  may  be  summarized  as 
follows  : 

The  number  of  different  species  of  bacteria,  particularly  of  bacilli, 
revealed  by  the  systematic  study  of  traumatic  infections  is  much 
greater  than  Avas  fonnerly  supposed.  The  pyogenic  staphylococci  and 
streptococci,  however,  are  by  far  the  most  common  causes  of  suppura- 
tive affections  of  wounds. 

A  coccus,  which  may  ap2:)ropriately  be  called  the  staphylococcus 
epidermidis  albus,  is  a  nearly,  if  not  quite,  constant  inhabitant  of  the 
epidermis,  lying  both  superficially  and  also  deeper  than  can  be  reached 
by  present  methods  of  disinfection  of  the  skin.  This  coccus  is  found 
frequently  in  aseptic  wounds.  It  may  be  the  cause  of  disturbances, 
usually  of  a  relatively  slight  degree,  in  the  healing  of  the  wound, 
especially  when  drainage-tubes  are  inserted.  It  is  the  most  common 
cause  of  stitch  abscesses  in  wounds  treated  antiseptically  or  aseptically. 

The  bacillus  coli  communis  is  a  frequent  invader  of  various  organs 
of  the  body  in  cases  with  ulcerative  or  other  lesions  of  the  intestinal 
mucous  membrane.  In  such  cases  its  presence  is  usually  imattended 
by  evidence  of  pathogenic  action,  but  this  bacillus  may  be  associated 
with  inflammatory  affections  of  wounds,  with  peritonitis,  and  with 
abscesses. 

There  are  many  reasons  for  believing  that  the  process  of  suppura- 
tion serves  a  useful  purpose  in  combating  bacteria  and  preventing 
their  invasion  of  the  circulating  fluids  and  the  tissues  of  the  body. 

The  pyogenic  bacteria  set  up  suppuration  by  means  of  chemical 
substances  produced  by  them  and  entering  into  their  composition. 
The  studies  of  chemotaxis  have  shed  much  light  upon  the  mode  of 
action  of  these  substances. 
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The  effects  produced  in  the  animal  body  by  the  pyogenic  cocci  are 
determined  by  many  factors  relating  to  the  infectious  agents  and  to 
the  individual  exposed  to  infection.  There  ai'e  differences  in  these 
effects  depending  upon  the  species  of  animal,  upon  the  tissues  and 
pai't  of  the  body  infected,  upon  the  readiness  of  absorption  from  the 
infected  part ;  upon  the  source,  the  number,  and  the  virulence  of  the 
organisms  ;  upon  the  nature  and  amount  of  the  toxic  substances 
accompanying  and  produced  by  the  bacteria,  upon  general  predisposing 
conditions  of  the  body,  and  upon  local  conditions  in  a  wound  such  as 
the  presence  of  foreign  bodies,  of  pathological  products,  of  dead 
spaces,  of  bi'uised,  necrotic,  and  strangulated  tissues. 

Infectious  agents,  as  they  occur  under  natural  conditions,  may  pos- 
sess greater  virulence  than  the  same  bacteria  in  artificial  cultures,  and 
this  probably  depends  upon  accompanying  toxic  substances. 

Results  of  experiments  on  animals  exi)lain  clinical  experience  con- 
cerning the  aseptic  healing  of  wounds  by  the  so-called  organization 
of  a  blood-clot. 

The  tissues  of  a  wound  should  be  handled  so  as  to  interfere  as  little 
as  possible  with  their  vital  capacity  to  overcome  bacteria. 

Although  the  greatest  danger  of  infection  of  a  wound  from  without 
is  by  direct  contact,  nevertheless  the  possibility  of  infection  from  the 
air  should  not  be  disregarded. 

Auto-infection  may  take  place  by  the  entrance  into  the  circulation 
and  tissues  of  pyogenic  bacteria  from  the  alimentary  and  the  genital 
canals,  but  there  is  no  evidence  that  this  can  occur  when  these  tracts 
are  in  a  healthy  condition.  Moreover,  with  the  requisite  lesions  of 
these  tracts  other  general  and  local  conditions  of  the  body  are  im- 
portant, if  not  essential,  factors  in  bringing  about  pyogenic  or  septic 
infection. 

The  presence  in  the  circulating  blood  and  tissues  of  certain  chemical 
products  of  pyogenic  and  of  putrefactive  bacteria,  as  well  as  that  of 
various  other  injurious  substances,  favors  the  growth  in  wounds  of 
septic  and  pyogenic  bacteria,  both  of  those  which  may  be  carried  to 
the  pai't  by  the  circulating  fluids  and  those  which  may  enter  from  out- 
side of  the  body. 

Whenever  we  have  been  able  to  demonstrate  the  presence  in  wounds 
in  human  beings  of  the  staphylococcus  pyogenes  aureus  or  of  the 
streptococcus  pyogenes  the  wound  either  was  suppurating  or  subse- 
quently it  suppurated. 

Only  in  the  minority  of  cases  were  the  aseptic  wounds  which  we  ex- 
amined free  from  bacteria.  By  far  the  most  common  organism  in 
these  wounds  pursuing  an  aseptic  course  is  the  staphylococcus  epider- 
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midis  albus,  which  without  the  presence  of  a  drainage-tube  or  other 
foreign  body  rarely  causes  suppuration  in  the  wound. 

The  presence  of  microorganisms  in  layers  of  the  skin  deeper 
than  can  be  reached  by  existing  methods  of  cutaneous  disinfection 
points  to  the  skin,  especially  to  that  of  the  patient,  as  a  source  of  infec- 
tion to  be  carefully  guarded  against. 

The  substitution  so  far  as  possible  of  subcutaneous  for  cutaneous 
sutures  lessens  the  chances  of  infection  from  this  source,  and  particu- 
larly those  of  stitch  abscesses. 

Wherever  applicable  in  surgical  antisepsis,  disinfection  by  heat 
should  be  preferred  to  that  by  chemical  agents. 

Previous  experiments  to  determine  the  efficacy  of  disinfection  of 
the  skin  with  corrosive  sublimate  are  vitiated  to  a  considerable  extent 
by  the  failure  to  precipitate  the  mercury  in  the  form  of  the  sulphide 
before  testing  by  culture  methods  its  germicidal  power  on  the  skin. 

The  mercuiy  may  remain  for  days  and  weeks  intimately  incorporated 
with  the  epidermis. 

Epidermal  bacteria  not  killed  by  the  sublimate  may  be  brought  into 
such  relation  with  it  that  they  will  not  grow  in  ordinary  culture  media 
until  the  mercury  is  precipitated  as  the  sulphide,  and  such  bacteria 
may  remain  for  days  and  weeks  in  the  epidermis. 

The  results  of  Ftirbringer's  method  of  disinfection  of  the  skin  are 
found  to  be  less  favorable  when  they  are  tested  after  precipitation  of 
the  mercury  with  ammonium  sulphide  than  without  this  precaution. 

The  best  results  in  cutaneous  disinfection  we  obtained  by  a  method 
in  which  pennanganate  of  potash  followed  by  oxalic  acid  plays  the 
principal  disinfectant  role.* 
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The  study  of  wound  infection  is  inseparable  from  that  of  immunity 
from  the  same,  and  when  we  have  learned  that  which  constitutes  or 
favors  immunity,  we  shall  approach  nearer  that  which  is  now  a  terra 
i7icognita.  As  Brunton  has  well  said,  in  his  recent  address  before  the 
British  Medical  Association,  "immunity  is  a  complex  condition  not 
dependent  upon  any  single  factor,"  and  from  pathological  interest,  as 
well  as  from  clinical  importance,  our  endeavor  now  must  be  to  analyze 
the  main  question  of  what  constitutes  or  confers  immunity,  and  try 
to  first  recognize  and  then  solve  its  various  subordinate  queries. 

This  statement,  too,  is  inseparable  from  another,  which  is  to  the 
effect  that  the  surgery  of  to-day  should  aim  to  be  aseptic,  strictly 
speaking,  and  not  merely  antiseptic;  in  other  words,  we  should 
abolish  sepsis,  and  not  merely  aim  to  antidote  it  or  conquer  it  when 
present. 

The  only  excuse  for  surgery  which  is  not  strictly  aseptic  should  be 
met  with  in  cases  of  injuries  where  sepsis  in  some  form  has  already 
occurred,  or  those  where  continuous  aseptic  precautions  are  impossi- 
ble :  as,  for  example,  in  the  mouth,  rectum,  etc.,  or  in  military  prac- 
tice, where  the  exigencies  of  the  occasion  do  not  permit  that  which 
we  would  ordinarily  carry  out  with  precision. 

The  condition  of  sepsis  itself  is  a  most  complicated  one,  consisting, 
as  far  as  we  now  see,  of  a  condition  of  poisoning  by  ptomaines, 
toxines,  and  albumoses  having  widely  varying  strength  and  properties, 
some  of  which  are  so  antagonistic  in  physiological  action  to  others, 
that  one  may  neutralize  another,  as  it  is  well  known  often  occurs. 
Some  of  these  substances  are  perfectly  harmless  in  their  proper  places, 
but  deadly  in  others.  The  chemical  processes  going  on  within  our 
bodies  are  as  complex  and  as  difficult  of  appreciation  as  are  those 
mental  processes  which  so  bewilder  us  when  sometimes  we  endeavor 
to  study  and  read  the  character  of  various  individuals.  Virchow,  in 
his  address  before  the  Tenth  International  Congress,  voiced  the  gen- 
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eral  sentiment  when  he  said  :  "  The  scientific  problems  of  medicine 
are,  for  the  most  part,  centred  about  the  determination  of  the  biolog- 
ical peculiarities  of  animal  and  vegetable  cells."  ( Vide  paper  by 
Braatz,  Deutsche  med.  Wochenschrift,  1891,  No.  22.)  "L6pine  has 
lately  shown  that  while  the  pancreas  is  pouring  into  the  digestive 
channel  the  ferment  which  will  form  sugar,  it  is  at  the  same  time 
emptying  into  the  system  another  ferment  which  will  destroy  it." 
(Brunton.) 

But  this  is  no  more  than  is  constantly  happening  in  the  alimentary 
canal,  into  which  the  intestinal  glands  are  constantly  pouring  fluids 
which  shall  assist  in  the  digestion  of  ingesta,  while  the  intestinal 
absorbents  may  be  taking  up  poisons  produced  by  their  mutual  reac- 
tions. I  esteem  the  proper  realization  of  this  fact  as  of  great  impor- 
tance to  the  surgeon,  as  well  as  a  due  recognition  of  the  organ 
through  which  these  various  poisonous  substances  are  filtered  out 
before  reaching  the  systemic  cii'culation.  The  physiologists  have 
shown  us  that  the  organ  by  which  this  is  accomplished  is  the  liver,  by 
virtue  of  its  so-called  depurative  action.  This  is  but  one  of  its 
multiple  functions.  I  have  upon  another  occasion  endeavored  to 
show  that  it  is  by  virtue  of  this  hepatic  function  that  many  cases  of 
septic  intoxication  in  surgical  patients  are  avoided,  and  that  when  this 
function  is  interfered  with,  the  most  promising  surgical  case  may  go 
wrong  or  even  terminate  fatally,*  I  have  also  there  endeavored  to 
show  that  in  the  division  of  the  general  subject  of  blood-poisoning  a 
condition  which  we  v>dll  call,  if  you  please,  intestinal  toxaemia,  or 
entero-sepsis,  deserves  a  distinct  place;  that  it  occurs  not  infrequently; 
that  by  a  continuation  of  it  the  condition  may  be  merged  into  one  of 
sapraemia,  septicaemia,  or  pyaemia,  and  that  when  promptly  antidoted 
or  checked  there  is  a  speedy  return  to  a  desirable  condition,  both  of 
wound  and  of  the  patient. 

All  of  which  leads  to  a  statement  upon  which  I  desire  to  lay  all  the 
stress  it  may  bear,  which  is  to  this  effect — that  when  we  have  appar- 
ently commencing  sepis  we  are  altogether  too  prone  to  look  first  to 
the  wound  itself  for  an  explanation  of  its  origin.  I  claim — basing 
this  claim  upon  observation  and  laboratory  study — that  by  no  means 
all  cases  of  surgical  sepsis  have  their  origin  in  or  about  the  wound,  no 
matter  how  soon  the  wound  may  begin  to  show  changes.  To  this 
statement  I  shall  recur  after  a  little. 

As  bearing  on  what  has  already  been  said,  however,  I  wish  to 
appeal  to  the  personal  experience  of  all  those  who  have  done  general 

*  "  Mutter  Lectures  on  Surgical  Pathology."  Annals  of  Surgery,  vol.  xiii.,  June, 
1891,  p.  446. 
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or  special  surgery.  The  very  facts  that  careful  surgeons  prepare  their 
patients  for  operation  and  that  those  who  institute  the  most  careful 
measures  in  this  direction  enjoy  the  greatest  success,  are,  of  them- 
selves, proofs  of  the  strength  of  this  position.  And  the  practice 
which  has  obtained  from  time  immemorial  in  such  septic  conditions  as 
puerperal  fever,  and  many  others,  of  giving  a  purgative,  by  which  the 
alimentary  canal  is  freed  of  toxic  materials  and  the  action  of  the  liver 
stimulated,  is  additional  evidence  in  the  same  direction.  However 
others  may  interpret  these  conditions,  the  individuality  of  a  condition 
of  entero-sepsis  is  for  me  too  apparent  to  be  contested. 

We  have  learned  a  little,  and  have  yet  much  to  learn,  with  reference 
to  the  antagonisms  of  different  bacteria  and  the  poisons  which  they 
produce.  If  a  microbe  can  enter  the  system  and  produce  a  proteid  or 
albuminoid  poisonous  to  the  animal  harboring  it,  it  may  there  thrive 
and  produce  such  poison,  while  the  injection  or  the  introduction  of 
some  otlier  substance  may  neutralize  this  poison  and  save  the  animal. 
The  principle  involved  herein  is  the  same  whether  the  antidotal  poison 
be  injected  as  such,  or  whether  a  second  species  be  inoculated  by 
which  it  may  be  produced.  The  study  of  proteid  materials  is  even 
yet  so  occult  that  we  know  but  little  about  them.  Were  the  truth 
concerning  all  the  details  of  our  body  chemistry  known,  we  should 
see  m  every  human  being  a  laboratory  in  which  are  going  on  more 
processes  of  manufacture  and  destruction  than  can  be  witnessed  even 
in  a  World's  Fair. 

Brunton  has  suggested  that  blisters  do  good  in  this  way,  not  merely 
by  affecting  the  cii'culation,  but  by  an  endermic  administration  of 
proteids  derived,  of  course,  from  the  blood,  but  so  altered  in  passage 
from  the  vessels  as  to  have  a  different  effect,  and  probably  also,  as 
will  be  seen,  by  their  chemotactic  properties.  He  also  suggests  that 
bleedmg  may  be  of  benefit  in  a  similar  way,  since  experiments  have 
shown  that  by  abstraction  of  venous  blood  there  is  caused  absorption 
of  proteid  matters  from  the  tissues,  and  that  these  proteids  may  have 
an  action  of  their  own  on  tissues  with  which  they  may  come  in  con- 
tact. The  indisputable  benefit,  in  many  cases,  of  free  purgation 
probably  finds  here  also  its  proper  explanation. 

I  have  already  introduced  a  term  implying  a  condition  but  recently 
recognized,  to  which  it  seems  necessary  to  ask  your  attention  for  a 
few  moments.  It  is  known  under  the  name,  given  it  by  Pfeffer,  of 
chemotaxis,  and  refers  to  that  faculty  possessed  by  all  motile  bacteria 
of  moving  toward  or  away  from  certain  substances  which  seem  to 
attract  or  repel  them.  This  faculty  is,  however,  by  no  means  confined 
to  the  bacteria,  since  Stahl  has  shown  that  the  same  power  is  inherent 
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in  the  plasmodia  of  myxo-mycetes,  as  well  as  in  various  other  unicell- 
lular  organisms  ;  and  what  especially  concerns  us  here  is  the  fact  that 
the  leucocytes  at  least,  if  not  various  other  cells  of  our  own  bodies, 
possess  the  same  property.  As  yet  a  general  recognition  of  this  fact 
hardly  obtains  among  the  profession,  although  an  elaborate  article  on 
the  subject  has  been  published  recently  by  Prudden  ;*  but  it  seems  to 
me  a  matter  of  common  importance  to  all  who  study  inflammation 
and  its  results.  Observers  in  this  direction  have  shown  that  bacteria, 
for  instance,  move  toward  nutritive  material,  and  this  power  has  been 
utilized  by  Ali  Cohen  to  separate  motile  from  immotile  bacteria.  He 
filled  capillary  tubes  with  positive  chemotactic  material,  like  potato- 
juice,  and  with  this  could  attract  typhoid  and  cholera  bacteria  from 
fseces,  and  thus  make  their  pure  cultivation  much  easier. 

The  chemotactic  properties  of  leucocytes  remind  one  very  much  of 
the  so-called  tactile  sensibilities  which  the  amoebae  possess,  only  they 
enjoy  them  in  perhaps  higher  degree.  Lactic  acid,  10  per  cent,  salt 
solution,  quinine  0.5  per  cent.,  10  per  cent,  alcohol,  chloroform,  gly- 
cerin, and  bile  produce  in  leucocytes  chemotactic  activity  by  which 
they  are  repelled.  It  must  be  said  here  that  chemotaxis  is  spoken  of 
as  positive  or  negative,  according  as  there  appears  to  be  attraction  or 
repulsion.  Among  the  most  actively  positive  chemotactic  substances 
are  cultures  of  bacteria.  These  are  powerfully  attracted  by  the  leu- 
cocytes. Hence  it  appears  that  bacteria  and  leucocytes  are  mutually 
attractive,  and  the  effect  is  the  same  whether  the  cultures  are  alive 
or  have  been  killed  by  boiling;  but  it  is  not  the  culture  medium  itself 
by  which  this  activity  is  manifested,  but  by  some  product  of  the  life 
and  growth  of  the  bacteria. 

It  has  been  Buchner's  happy  lot  to  widely  extend  our  knowledge 
of  the  function  and  importance  of  the  leucocyte  in  its  chemotactic 
relations.  He  has  demonstrated  that  its  phagocytic  action  is  but  a 
part  of  that  general  power  which  it  possesses  of  responding  to  chemo- 
tactic attraction  and  incorporating  into  itself  whatever  there  is  of 
foreign,  dead,  or  offending  material,  and  then  removing  it.  It 
matters  not  that  it  often  perishes  in  this  attempt,  that  is,  it  matters 
not  in  a  logical  sense,  although  a  quantity  of  leucocytes  which  have 
thus  perished  constitute  a  mass  of  pus,  their  dead  bodies  remaining 
in  this  form  to  shoAV  the  violence  of  the  conflict,  and,  as  it  were,  their 
heroism  in  the  engagement.  In  other  words,  it  follows  from  Buchner's 
researches  that  the  process  of  I'esolution  is  in  large  measure,  or  for  so 
much  as  concerns  the  solid  material  I'esorbed,  a  matter  of  chemotactic 
attraction   and  its  results.     Furthermore,  that  of  all  substances,  that 

*  New  York  Med.  Journ.,  June  6,  1891,  p.  637. 
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which  seems  to  offer  the  most  attraction  for  leucocytes  is  the  albu- 
minoid material  furnished  by  bacterial  cells.  It  is  this  that  attracts 
leucocytes,  which  are  brought  to  the  infected  area  by  a  magnetism, 
so  to  speak,  which  they  cannot  resist.  This  statement  is  especially 
true  of  proteid  or  albuminoid  materials  without  reference  to  alkaloids, 
etc.,  produced  as  special  products  of  individual  forms.  This  is  the 
explanation  of  those  cases  of  that  anomalous  and  clinically  unimpor- 
tant condition  known  as  non-bacterial  suppuration,  sometimes  pro- 
duced in  the  laboratory.  It  is  evidenced  in  such  results  as  those  of 
Wyssoko'watsch,  who  filtered  the  fluid  off  from  anthrax  cultures  and 
found  that  the  filtrate  was  not  pyogenic,  while  the  solid  material  was. 

By  ingenious  use  of  Councilman's  tubes  Buchner  proved  for  the 
pneumo-bacillus  of  Friedliinder  that  its  free  albuminoid  material  has 
a  marked  pyogenic  action,  and  so  with  numerous  others,  especially 
the  staphylococci,  the  baccillus  pyocyaneus,  and  the  typhoid  bacillus. 

It  appears  thus  that  the  chemotactic  activity  of  bacteria  may  be 
exerted  by  them  whether  living  or  dead.  In  either  case  they  seem 
to  attract  toward  them  leucocytes  which  then  and  thus  act  as  scaven- 
gers for  the  surrounding  tissues.  Buchner  has  further  shown  how 
vegetable  caseins  and  alkali-albumins  possess  the  same  chemotactic 
possibilities. 

I  would  not  detain  you  with  a  rehearsal  of  these  facts,  interesting 
and  imjjortant  as  they  are,  were  it  not  that  they  appear  to  have  a 
most  important  bearing  upon  questions  which  vitally  concern  the 
surgeon.  First  of  all,  I  do  not  see  how  in  the  light  of  such 
researches  the  possibility  of  phagocytosis  can  be  denied,  and  the 
importance  of  this  process  looms  up  in  a  flood  of  light  when  one 
discusses  the  phenomena  of  suppuration,  or  of  other  kinds  of  infec- 
tions as  well  as  of  recovery  or  immunity  therefrom.  In  suppuration 
and  in  absorption,  it  is  proteid  material  which  attracts  the  leucocytes, 
the  same  being  furnished  either  by  bacteria  or  by  disintegrating 
tissue  suffering  from  other  infection.  Metschnikoff,  assuming  the 
truth  of  his  own  theory  of  phagocytosis,  invokes  that  of  chemotaxis 
to  explain  immunity  and  freedom  after  one  attack  of  a  contagious 
disease.  He  claims  that  the  variety  of  chemotaxis  is  variable,  and 
that  positive  may  be  converted  into  negative,  or  vice  versa,  and  that 
cells  may  be  attracted  to  substances  in  mild  form,  which  in  strong 
form  they  repel,  so  that  by  inoculating  with  attenuated  virus  chemo- 
taxis at  first  negative  will  change  slowly  to  positive,  and  the  phago- 
cyte will  at  last  be  induced  to  attract  and  attack  the  invading  element 
of  disease.  Whatever  may  be  the  final  outcome  of  this  perhaps 
fanciful  development  of  his  original  theory,  it  is  at  least  the  result  of 
laborious  research  and  patient  watching, 
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Those  interested  in  the  phagocyte  explanation  of  conferred  im- 
munity will  find  choice  reading  in  the  Transactions  of  the  recent 
International  Congress  of  Hygiene  and  Demography,  where,  for 
instance,  Roux,  Buchner,  Kitasato,  and  Metschnikoff  himself,  ex- 
pounded the  views  which  have  set  students  the  world  over  to  think- 
ing and  to  renewed  investigation,  and  which  have  made  their  origina- 
tors famous.  Let  it  be  enough  for  our  present  purpose  to  say  that 
the  theory  of  phagocytosis  appears  to  be  more  strongly  grounded 
than  ever,  and  that  were  we  deprived  of  the  theory,  though  ac- 
quainted with  the  facts  which  corroborate  it,  we  should  be  at  great 
loss  for  any  rational  explanation  of  the  same. 

Support  of  the  phagocyte  theory  has  also  come  from  another 
source,  namely,  from  Hankin's  recent  work  on  Defensive  Proteids. 
From  the  spleens  and  livers  of  various  animals  he  has  isolated  the 
proteid  which  has  the  power  of  killing  bacteria,  and  he  has  found 
that  this,  though  absent  from  normal  blood,  could  be  obtained  from 
that  of  febrile  animals.  There  follow  from  these  facts,  if  true,  vari- 
ous deductions  as  to  the  impolitic  course  of  too  strenuous  efforts  to 
reduce  fever  in  septic  cases,  iipon  which,  if  there  were  time,  one 
might  wish  to  dwell.  This  also  agrees  with  Hankin's  suggestion  that 
phagocytes  not  only  kill  microbes  which  they  have  taken  in,  but  can 
also,  by  liberating  their  contents,  exert  a  bactericidal  action.  It  also 
makes  plausible  the  view  that  animals  that  are  refractory  to  par- 
ticular diseases  have  the  power  of  producing  some  particular  variety 
of  defensive  proteid.  There  is  here  opened  a  most  attractive  though 
difficult  field  for  study. 

The  next  important  bearing  of  these  views  is  with  reference  to  the 
absoi'ption  and  separation  of  dead  or  dying  materials,  such  as  large 
sloughs  after  extensive  burns.  These,  of  course,  are  loosened  by 
physiological  processes  in  which  the  formation  of  proteid  material 
figures  largely.  By  the  positive  chemotactic  properties  already 
alluded  to  this  attracts  leucocytes  in  large  quantities  and  brings 
them  in  numbers  where  they  are  needed  for  tissue  repair,  and  at  the 
same  time  explains,  perhaps,  the  poisoning  with  which  in  these  cases 
we  have  to  deal. 

A  third  not  less  important  bearing  is  on  the  use  of  so-called  anti- 
septic agents.  The  ideal  antiseptic  is  probably  blood  serum ;  its 
parasiticide  properties  being,  in  all  probability,  connected  with  the 
existence  in  it  of  a  globulin  which  is  only  soluble  in  a  weak  solution 
of  common  salt.  This,  by  the  way,  may  explain  the  well-known 
antiseptic  action  of  common  salt,  and,  as  Spencer  Wells  has  said,  may 
fitrengthen  the  belief  that  we  have  in  dilute  saline  solutions  a  safe 
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and  useful  fluid  for  surgical  irrigation,  preferable  to  water  which  has 
been  sterilized  simply  by  boiling,  and  to  various  other  solutions  which 
may  irritate  the  tissues. 

I  am  not  aware  that  as  yet  any  systematic  study  of  the  various 
antiseptic  materials  now  in  general  use  by  surgeons,  with  reference 
to  theu'  chemotactic  activities,  has  been  made.  It  strikes  me,  how- 
ever, that  such  a  study  offers  the  greatest  promise  of  aid  in  the  deci- 
sion as  to  what  antiseptic  to  use.  But  it  will  be  easily  seen  that 
once  having  appreciated  this  peculiar  attraction  or  repulsion  between 
organized  or  unorganized  materials,  we  shall  have  reason  to  hesitate 
and  reflect  before  we  apply  to  fresh,  raw  surfaces,  which  are  supposed 
to  be  free  from  infection,  materials,  i.  e.,  antiseptic  agents,  of  a  char- 
acter which  may  disturb  the  ordinary  physiological  course  of  events 
by  begetting  such  inordinate  excitement,  serous  outpour,  and  gather- 
ing of  the  leucocytes,  as  we  have  seen  may  occur. 

Although  it  be  here  a  digression,  I  cannot  avoid  for  a  moment  stop- 
ping to  epitomize  some  of  Hankin's  recent  work,  as  well  as  that  of 
Behring  and  Kitasato,  concerning  blood  serum  and  its  properties. 

The  work  of  Buchner  and  Nissen  showed  that  the  bactericidal  action 
of  pure  blood  serum  is  an  important  factor  in  the  conflict  between  the 
microbe  and  the  animal  organism.  This  has  been  further  confirmed  by 
Bouchard,  who  showed  that  the  serum  of  a  rabbit  will  serve  as  a  cul- 
ture medium  for  the  bacillus  pyocyaneus  ;  but  if  a  rabbit  be  made 
immune  against  the  diseases  caused  by  this  bacillus,  the  bacillus  can  no 
longer  be  cultivated  on  the  serum  of  that  particular  animal.  In  other 
woi'ds,  by  making  an  animal  immune  against  a  disease  the  bactericidal 
action  of  its  serum  is  greatly  increased.  This  is  true  also  in  the  case  of 
cholera,  anthrax,  hog-cholera,  and  other  diseases.  The  investigations 
of  Behring  and  Kitasato  have  yielded  astonishing  results.  They  found 
that  the  serum  of  a  rabbit  which  had  been  made  immune  to  diphtheria 
or  to  tetanus  exerts  no  bactei'icidal  action  on  the  bacilli  of  these  diseases ; 
but  that  it  does  possess  the  remarkable  power  of  destroying  the  poisons 
produced  by  these  microbes.  In  other  words,  that  such  serum  has  anti- 
toxic and  not  bactericidal  power,  and  by  taking  advantage  of  such  power 
Behring  has  cured  mice  of  tetanus  in  which  the  disease  had  so  far  pro- 
gressed that  two  or  three  limbs  were  in  a  condition  of  spasm.  Hankin, 
in  a  very  recent  address  {Lancet,  August  15,  1891,  p.  339),  in  discuss- 
ing this  topic,  gives  the  following  definition  of  immunity  in  the  light 
of  recent  study:  "Immunity,  whether  natural  or  acquired,  is  due  to 
the  presence  of  substances  which  are  formed  by  the  metabolism  of  the 
animal  rather  than  by  that  of  the  microbe,  and  which  have  the  power 
of  destroying  either  the  microbe  against  which  immunity  is  possible, 
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or  the  products  on  which  their  pathogenetic  action  depends."  In 
giving  this  definition  he  expressly  states  that  it  is  not  comprehensive 
for  all  instances,  and  that  in  some  animals  immunity  against  certain 
diseases  depends  wholly  or  in  part  upon  their  causes. 

He  then  goes  on  briefly  to  describe  how  he  was  able  to  separate 
from  serum  the  particular  compound  which  conferred  this  power.  He 
finally  narrowed  it  down  to  and  isolated  a  particular  ferment-like  pro- 
teid,  known  as  cell-globulin  B.  And  he  further  showed  how  this  and 
other  defensive  proteids  in  animals,  and  we  may  conclude  also  in  man, 
can  be  altered  in  amount  by  various  conditions  of  diet,  environ- 
ment, etc. 

For  these  defensive  proteids  Buchner  has  suggested  the  name  alex- 
ine;  but  Hankin  would  discriminate  between  them  more  carefully, 
and  has  divided  them  into  those  which  occur  naturally  in  normal  ani- 
mals, which  he  proposes  to  call  sozins,  and  those  occurring  in  animals 
that  have  been  artificially  made  immune — these  he  would  term  phylax- 
ins.  The  former  he  has  found  in  all  animals  yet  examined.  He  fur- 
ther shows  how  each  of  these  classes  can  be  subdivided  into  those  that 
act  on  bacteria  and  those  that  act  on  the  poisons  they  generate.  These 
sub-classes  he  would  denote  by  the  prefixes  niyco-  and  toxo-;  thus  my- 
cosozins  are  proteids  of  the  normal  animal  which  have  the  power  of 
destroying  various  bacteris,  and  toxosozins  ai-e  proteids  occurring  also 
in  the  normal  animal,  which  destroy  or  antagonize  the  poisons  of  bac- 
terial origin.  Similarly  mycophylaxins  and  toxophylaxins  will  denote 
the  classes  of  the  phylaxins. 

It  has  already  been  stated  that  by  no  means  all  the  sources  of  sepsis 
concern  the  wound  itself.  It  is  necessary  now  to  classify  and  briefly 
allude  to  the  principal  reasons  why  a  wound,  or  a  patient  who  suffers 
from  it,  may  not  be  able  to  resist  infection  from  other  sources;  or,  in 
other  words,  to  mention  the  principal  other  sources  of  infection  possi- 
ble.    These  I  would  classify  as  follows: 

1.  Previous  long-existent  toxaemia  {e.  g.,  syphilis,  diabetes,  aceton- 
aemia,  lithEemia,  alcoholism,  malaria). 

2.  Previous  anatomical  changes  which  reduce  vitality  {e.  g.,  inher- 
ited diatheses,  old  age,  amyloid  change,  chronic  and  acute  nephritis). 

3.  Recent  or  acute  toxaemia  (uraemia,  typhoid,  intestinal  toxaemia^ 
stercoral  toxcemia). 

4.  Other  acute  conditions  (starvation,  scurvy,  anaemia). 

5.  Conditions  of  environment  (bad  hygienic  surroundings). 

6.  Effect  of  anaesthetics. 

7.  Effect  of  antiseptics. 
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1.  Premous  long-existent  toxoemia.  The  disastrous  results  of  opera- 
ating  upon  diabetic  patients,  as  well  as  those  presenting  active  mani- 
festations of  syphilis,  have  long  been  recognized  by  surgeons.  Nor 
does  one  deliberately  operate  on  patients  suffering  from  chronic  alco- 
holism or  malaria,  if  he  can  avoid  it.  Other  conditions  which  deserve 
to  be  mentioned  here  as  having  an  occasional  yet  distinct  bearing  in 
this  direction  are  lithaemia,  cholsemia,  acetonaemia,  and  the  various 
conditions  which  are  represented  by  the  presence  of  the  oxalates,  uric 
acid,  acetone  and  peptone  in  the  urine. 

2.  Previous  anatomical  changes  which  lower  vitality.  Old  age, 
with  its  accompanying  arterial  sclerosis,  its  cardiac  debility,  and 
other  well-known  tissue  alterations,  favors  sluggishness  of  wound  re- 
pair, leads  not  infrequently  to  sloughing  or  to  bedsore,  and  predis- 
poses toward  sepsis.  Amyloid  changes  betoken  impaired  vitality,  and 
chronic  or  acute  nephritis  implies  that  execretion  may  be  interfered 
with,  and  some  form  of  toxasmia  thereby  induced.  The  inherited 
diathesis,  including  tuberculosis  and  syphilis,  may  or  may  not  be 
factors  of  considerable  importance  in  this  respect. 

3.  Recent  toxcemia.  To  illustrate  this  class  of  cases  a  little  better, 
let  me  mention  an  illustrative  case :  A  middle-aged  woman,  of  healthy 
antecedents,  recently  convalescent  from  typhoid,  which  had  run  an 
average  course,  presented  a  rapidly  growing  tumor  (sarcoma)  in  one 
breast.  So  rapid  was  its  growth  that  operation  could  not  be  delayed. 
It  was  made  with  every  aseptic  precaution.  Nevertheless  the  skin 
flaps,  which  would  ordinarily  have  united  without  pus,  necrosed  com- 
pletely, and  left  a  large  surface  to  heal  by  granulation. 

No  one  would  wittingly  operate  on  a  patient  suffering  from  uraemia 
save  in  dire  emergency.  To  the  condition  of  entero-sepsis,  intestinal 
toxaemia,  or  faecal  or  stercoral  intoxication,  I  have  already  alluded. 
My  own  studies  and  experience  with  this  condition  have  led  me  to 
profound  conviction,  since  time  and  again  I  have  seen  commencing 
septic  wound  disturbance  aborted  by  the  institution  of  measures  cal- 
culated to  clear  out  the  alimentary  canal,  this  being  true  of  wounds  in 
all  parts  of  the  body.  The  same  is  true,  also,  of  the  toxaemia  produced 
in  puerperal,  diphtheritic  and  scarlatinal  cases,  in  which,  as  is  well 
known,  we  operate  only  when  compelled  to  in  the  interest  of  life. 

One  form  of  entero-sepsis  upon  which  but  little  has  been  written, 
and  yet  which  furnishes  a  clue  to  many  fatal  cases,  especially  those 
connected  with  abdominal  surgery,  is  that  produced  by  the  bacillus 
coli  communis.  This,  as  is  well  known,  is  a  regular  inhabitant  of  the 
alimentary  canal,  and  its  presence  there  is  presumably  connected  with 
the   chemistry  of   digestion.      Yet,    under   certain   circumstances,    it 
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either  escapes  or  is  carried  beyond  its  normal  limits,  and,  entering  the 
portal  circulation,  perhaps  the  lymphatics  also,  appears  to  set  up 
septic  disturbances  which  are  typified  by  the  production  of  septic 
peritonitis,  and  possibly  other  forms  of  septicaemia  in  which  the 
peritoneum  does  not  primarily  figure.  The  subject  is  an  inviting  one 
for  further  research  ;  the  condition  has  hardly  yet  been  dignified  by 
a  proper  and  distinctive  name,  though  Drs.  Welch  and  Councilman, 
who  should  be  credited  with  its  discovery,  term  it  "  colon  infection." 
It  is  mentioned  here  only  as  one  variety  of  entero-sepsis,  and  as  one 
in  which,  perhaps,  good  results  are  obtained  in  such  cases  as  those 
which  the  gynecologists  often  meet  with,  namely,  of  incipient  septic 
peritonitis,  in  which  the  administration  of  a  large  dose  of  magnesium 
sulphate  appears  to  provoke  not  merely  catharsis,  but  absorption  of 
septic  fluid  from  within  the  peritoneal  cavity. 

4.  Other  acute  conditions.  As  representatives  of  this  group  should 
be  mentioned  starvation,  scurvy,  acute  anaemia  such  as  follows  the 
post-febrile  and  post-puerperal  state.  By  all  of  these  conditions  vital 
resistance  is  so  lowered  that  infection  from  within  or  without  is 
greatly  favored.* 

5.  Conditions  of  environment.  Emergency  is  the  only  justifiable 
reason  for  surgical  operation  where  the  hygienic  surroundings  are  bad. 
Universal  experience  justifies  this  statement,  but  experimental  proof 
of  the  same  is  not  lacking.  The  experiments  of  Trudeau  beautifully 
exemplify  this.  He  inoculated  a  number  of  rabbits  with  tuberculosis, 
isolated  them  upon  a  small  island  in  the  Adirondack  region,  fed  them 
well,  gave  them  every  benefit  of  fresh  air  and  sunlight,  and,  upon 
killing  them  four  months  later,  only  one  was  found  to  present  the 
slightest  evidence  of  tubercular  disease.  The  same  number  of  rabbits 
in  another  group  were  inoculated  in  the  same  way  and  confined  in  a 
dark  cellar,  amidst  damp  air  with  poor  ventilation.  These  became 
rapidly  diseased,  and  without  exception  all  were  notably  tubercular. 
{The  American  Journal  of  the  Medical  Sciences,  vol.  xciv.,  July, 
1887,  p.  119). 

The  popularity  of  fresh-air  missions,  the  benefit  of  removal  of  the 
poor  and  ill-fed  to  good  hospitals  for  operation,  and  numerous  other 
well-known  facts,  attest  the  importance  of  the  matter  of  environ- 
ment. 

6.  Effect  of  ancesthetics.  There  is  good  reason  to  think  that  chloro- 
form and  ether  administered  for  some  time  may  produce  such  changes 
in  the  blood  and  tissues  that  vital  processes  of  repair,  cell  resistance, 

*  Concerning  the  influence  of  hunger  upon  immunity  and  infection,  vide  Canalia  u 
Morpurgo,  Fortschritte  der  Medicin,  viii.  pp.  693,  729. 
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and  chemotaxis  may  be  so  far  interfered  with  as  to  facilitate  subse- 
quent infection.  In  making  this  statement  I  feel  assured  of  the  cor- 
roboration of  surgeons  generally.  Yet  I  know  of  no  particular 
researches  bearing  upon  it,  and  would  suggest  it  as  offering  a  fine 
field  for  original  research. 

7.  Effect  of  antiseptics.  Upon  first  blush  the  idea  that  an  anti- 
septic may  favor  infection  would  seem  to  be  essentially  opposed  to 
facts.  Yet  the  fact  is  made  clear,  both  by  clinical  experience  and  by 
experiment.  Such  an  event  may  happen  in  more  than  one  way. 
Mercurial  and  iodoform  poisoning  are  by  no  means  unknoAvu  to  the 
surgeon  as  arising  from  the  use  of  these  drugs  for  antiseptic  pui-poses. 
When  this  condition  is  established  the  case  becomes  at  once  one  of 
recent  toxaemia,  to  which  I  have  already  alluded.  That  wounds  will 
fail  to  unite,  and  that  suppuration  will  occur  in  these  toxgemic  condi- 
tions, is  well  known.  The  individual  is  so  poisoned  that  his  cell- 
resistance  is  diminished  or  destroyed,  and  in  consequence  there  is 
little  or  no  opposition  to  infection. 

The  other  method  is  by  such  chemical  reaction  between  vital  fluid 
and  antiseptic  agent  that  decomposition  of  one  or  both  ensues,  the 
antiseptic  itself  being  decomposed,  its  properties  as  such  lost,  while 
the  tissues  upon  which  it  acts  may  have  their  constitution  so  changed 
as  to  favor  rather  than  resist  infection.  The  best  experimental  proof 
of  this  statement  that  I  know  of  has  been  furnished  by  Abbott  {Johns 
Hopkins  Hospital  Bulletin,  April,  1891).  Without  rehearsing  his 
experiments  with  mercuric  chloride,  let  me  simply  remind  you  of  his 
conclusions  : 

1.  That  under  the  most  favorable  conditions  a  given  amount  of 
sublimate  has  the  property  of  rendering  inert  only  a  certain  number 
of  individual  organisms,  since  there  is  a  definite  chemical  reaction 
between  the  bacterial  protoplasm  and  the  mercuric  salt. 

2.  That  the  disinfecting  activity  of  sublimate  against  organisms  is 
profoundly  influenced  by  the  proportion  of  albuminous  material  con- 
tained in  the  medium  in  which  the  bacteria  are  present. 

3.  That  the  relation  between  staphylococci  and  sublimate  is  not  a 
constant  one,  since  organisms  from  different  sources  and  of  different 
ages  behave  differently  when  exposed  to  the  same  amount  of  the  salt 
for  the  same  length  of  time. 

4.  That  the  organisms  which  survive  exposure  may  experience  a 
temporary  attenuation,  which,  however,  may  disappear  by  successive 
cultivation.     (His  other  conclusions  enumerated  are  irrelevant  here.) 

From  these  studies  he  justifies  the  statement  which  has  been  fre- 
quently made,  that  to  the  employment  of   sublimate  solutions  upon 
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wound  surfaces  it  is  plain  that  there  exist  at  least  two  serious  objec- 
tions : 

First,  that  the  albumin  of  the  tissues  and  fluids  of  the  body  tends 
to  diminish  the  strength  of,  or  render  entirely  inert,  the  solution 
employed.  Since  the  surgeon  possesses  no  means  by  which  he  can 
determine  the  amount  of  such  material  with  which  his  solutions  are  to 
come  in  contact,  he  is  therefore  never  in  position  to  say  d  priori  that 
his  efforts  at  disinfection  of  a  wound  are  or  are  not  successful. 

The  second  objection  is  that  the  integrity  of  tissues  is  materially 
disturbed  by  the  application  of  solutions  of  this  sort. 

There  is  abundance  of  evidence  to  lead  to  the  belief  that  normal 
tissues  and  fluids  of  the  body  possess  the  power  of  rendering  inert 
many  kinds  of  organisms  which  may  have  gained  access  to  them. 
This  function  must  therefore  be  diminished  or  destroyed  by  agents 
which  bring  about  alterations  in  the  constitution  of  these  tissues. 
Such  changes  are  known  to  follow  the  application  of  sublimate  solu- 
tions, which  may  cause  a  condition  of  superficial  necrosis,  by  which 
the  inroads  of  infectious  organisms  are  not  resisted  as  they  would 
have  been  had  the  tissues  been  left  in  their  natural  condition. 

From  all  of  which  it  would  appear  best  to  keep  not  only  those,  but 
all  other  antiseptic  agents  away  from  absolutely  clean  flesh  surfaces. 
The  experiments  of  Nuttall,  Lubarsch,  Von  Fodor,  Bonome,  Spring- 
feld,  and  others  have  shown  the  value  of  blood  serum  as  an  antiseptic, 
while  the  experience  of  all  laboratory  workers  points  m  the  same 
direction.  Such  serum  will  always  be  poured  out,  it  is  presumable,  in 
quantity  sufficient  to  serve  not  only  as  a  cohesive  but  as  an  antiseptic 
agent. 

Just  here,  in  passing,  the  query  is  provoked.  What  agent  can  best  be 
used  as  an  antiseptic  ?  We  are  learning  every  day  that,  providing 
everything  else  be  clean  and  fresh,  wounds  such  as  made  by  the  sur- 
geon will  also  be  clean,  and  that  the  dry  method  of  operating  is,  per- 
haps, the  best  of  all  ;  but  inasmuch  as  the  surgeon  is  often  compelled 
to  disinfect  an  area  which  has  already  become  infected,  he  must  per- 
force employ  some  actively  antiseptic  agent.  It  would  appear  that 
for  most  purposes  we  find  the  ideal  in  peroxide  of  hydrogen,  which 
not  merelj'"  destroys  living  oi'ganisms,  but  by  oxidation  of  all  unde- 
sirable and  infected  material  acts  as  a  scavenger  of  the  tissues,  and, 
in  one  phrase,  when  it  can  be  efficiently  employed  locally,  is  the  con- 
queror of  sepsis. 

While  such  artificial  agents  as  the  peroxide  must  rank  as  among  the 
highest  of  their  class,  it  seems  to  me  that  we  have  yet  to  learn  how  to 
utilize  to  fullest  advantage  the  properties  of  blood  serum.     To  be  sure, 
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this  varies  among  the  different  animals,  and  by  the  limitations  of 
experimental  study  we  are  less  familiar  with  such  as  are  possessed  by 
the  serum  of  the  human  blood  than  with  those  enjoyed  by  that  of 
various  animals.  For  instance,  it  is  well  known  that  a  mouse  will  die 
of  inoculated  anthrax,  while  a  rat  will  not.  Also  that  if  the  inocu- 
lated mouse  receive  a  few  drops  of  rat  blood  serum  it  recovers. 
Practical  advantage  has  been  taken  of  this  principle,  and  it  has  been 
proposed,  and  even  carried  out,  to  inject  into  consumptive  patients 
blood  serum  of  the  goat  or  dog,  which  are  known  to  be  almost  immune 
from  tuberculosis.  Bonome  has  found  that  staphylococci  thrown 
directly  into  the  blood  of  young  animals  are  there  destroyed  much 
more  quickly  than  in  that  of  old  animals,  namely,  in  from  ten  to 
twenty-five  minutes.  (This  has  a  bearing  on  the  effect  of  old  age 
already  alluded  to.)  This  bactericidal  action  of  the  blood  is  enhanced 
if  the  poisonous  extract  of  empyemic  or  rather  of  any  old  pus  be 
injected  into  the  animal  before  the  experiment,  while  the  extract  of 
recent  or  acute  pus  has  no  such  effect.  On  the  other  hand  the  latter, 
i.  e.,  the  extract  from  acute  pus,  appears  to  diminish  the  chemotactic 
or  phagocytic  power  of  the  cell  elements.  Water  also  diminishes  this 
bactericidal  power  of  the  blood,  and  an  important  inference  may  be 
drawn  from  this  with  reference  to  the  advisability  of  infusion  of 
saline  or  other  solutions  for  the  relief  of  acute  traumatic  ansemia. 

Having  discussed  immunity  and  conditions  which  predispose  to 
infection,  let  us  consider  how  direct  infection  may  be  brought  about. 
Infection  may  be  divided  into  two  varieties  :  Self-  or  auto-infection 
and  contact  infection,  including  that  from  the  skin  and  wound,  from 
the  air,  and  from  ingesta.  And  yet,  while  making  these  two  varieties, 
namely,  infection  from  without  and  from  within,  it  must  be  stated 
that  infection  as  such  is  pi-esumably  due  to  the  same  organisms  in 
either  case,  and  that  such  varieties  are  arbitrary  and  not  founded 
upon  essential  differences.  The  causes  which  lead  to  auto-infection 
have  been  already  alluded  to,  as  well  as  those  cases  of  contact  infec- 
tion which  originate  from  the  air  and  from  improper  food.  To  be 
sure,  the  experiments  of  Kocher,  and  of  others,  in  the  direction  of 
feeding  animals  with  putrid  or  putrifying  material,  and  then  insulting 
the  thyroid  or  bone-marrow,  in  the  endeavor  to  provoke  acute  sepsis 
by  infection  from  the  alimentary  canal,  have  not  been  sufficient  to 
completely  satisfy  one  that  by  improper  food  alone  sepsis  may  be 
caused.  But  I  would  make  a  sharp  distinction  between  such  experi- 
ments and  their  results,  and  the  condition  of  entero-sepsis,  which 
includes  only  a  condition  of  toxaemia  arising  from  presumably  proper 
food,  undergoing  perverted  chemical  changes  within  the  alimentary 
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canal,  and  there  producing  poisons  as  the  result  of  such  changes, 
which,  when  absorbed,  give  rise  to  deleterious  effects. 

But  contact  infection,  as  it  usually  occurs,  arises  from  the  air  or 
from  some  other  unclean  foreign  substance  which  comes  in  contact 
with  exposed  raw  surfaces.  Air  contact,  is,  on  first  thought,  a  most 
fertile  source  of  trouble.  Pasteur  and  Lister  first  made  us  fear  the 
air  as  the  most  dangerous  medium  of  all,  but  we  have  gradually  learned 
that  its  dangers  in  any  proper  operation  locality  are  so  small  as  scarcely 
to  deserve  consideration  in  comparison  with  the  others  to  be  men- 
tioned. Not  that  germs  may  not  be  deposited  from  the  air  just  as 
they  are  in  an  improperly  protected  culture-tube,  but  that  nearly  all 
of  these  are  non-pathogenic,  and  that  they,  with  the  pathogenic  forms, 
are  nearly  always  either  washed  or  wiped  away,  or  are  destroyed  by 
the  blood  serum  or  the  phagocytic  action  of  the  cells. 

The  principal  sources  of  contact  infection  are  to  be  enumerated  as 
follows : 

1.  Skin  and  hair. 

2.  Instruments. 

3.  Sponges  or  their  substitutes. 

4.  Suture  materials. 

5.  The  hands  of  the  surgeon  and  his  assistants. 

6.  Drainage  materials. 

7.  Dressing  materials. 

8.  Miscellaneous,  e.  g.,  drops  of  pei'spiration,  an  unclean  ii'riga- 

tor-nozzle,  the  nail-brush,  the  clothing  of  the  operator  or 
the  bystanders,  etc. 

1.  Skin  and  hair.  The  danger  here  comes  not  so  much  from  what 
may  be  on  the  surface  as  from  that  which  may  be  contained  within 
the  hair-follicles  and  sebaceous  and  sudoriparous  glands.  The  preven- 
tion of  infection  from  this  source,  therefore,  requires  more  than  ordin- 
ary shaving  of  the  surface  or  superficial  application  of  soap  and  water. 
Lister  claimed  for  carbolic  solutions  that  they  had  the  power  of  im- 
pregnating greasy  material  with  their  antiseptic  virtues,  though  as  the 
latter  are  very  questionable  we  must  doubt  the  former.  But  it  is 
vitally  necessary  that,  by  whatever  means  we  may,  we  should  make 
our  precautions  reach  into  these  crypts,  for  the  possibility  of  the  hiber- 
nation of  infectious  organisms  in  the  crypts  or  even  the  tissues  of  the 
skin  has  been  experimentally  proven.  This  is  especially  true  of  the 
streptococci  of  erysipelas,  which  have  been  found  latent,  but  alive, 
within  the  skin  long  after  the  subsidence  of  active  manifestations  of 
the  disease,  the  skin  having  become  apparently,  at  least  temporarily, 
tolerant. 
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What  then  are  the  best  means  of  sterilizing  the  skin  ?  These  must 
depend  upon  whether  time  is  afforded  for  careful  preparation  or  not. 
When  we  deliberately  do  a  craniotomy  or  laparotomy  we  have  ample 
time  for  such  measures,  but  when  an  amputation  for  injury,  time  and 
means  are  both  limited. 

In  the  former  instance,  there  should  first  of  all  be  a  careful  shaving 
of  the  skin,  the  razor  being,  as  some  Frenchman  has  described  it,  an 
admirable  dermal  curette.  I  would  prefer,  then,  to  use  for  a  day  or 
two  some  antiseptic  ointment,  properly  prepared  (see  No.  8),  such  as 
one  made  with  resorcin  or  lysol,  and  lanolin,  by  whose  use  we  may 
hope  to  bring  about  absoi'ption  into  the  skin  of  the  antiseptic  em- 
ployed. After  one  or  two  days  use  of  this,  the  skin  should  be  again 
thoroughly  washed,  and  for  this  purpose  the  best  soap  is  the  sapo 
viride  of  the  German  Pharmacopoeia,  with  5  per  cent,  of  lysol  or  hydro- 
naphthol.  Now  for  an  equal  period  there  should  be  worn  over  the 
part  a  compress  kept  moist  with  some  liquid,  non-irritating  antiseptic. 
For  this  purpose  creolin  or  lysol,  5  per  cent.,  or  hydro-naphthol  in 
saturated  cold  aqueous  solution,  perhaps  with  a  little  glycerin  added, 
should  be  worn  until  the  time  of  operation.  Everything  now  being 
ready  and  the  patient  being  anaesthetized,  a  final  scrubbing  Avith 
hydro-naphthol  soap  with  shaving  should  be  practised,  and  then  the 
skin  washed  with  equal  parts  of  alcohol  and  ether  or  alcohol  and  tur- 
pentine. By  this  means  the  operator  may  feel  confident  that  the  sur- 
face has  been  thoroughly  disinfected. 

In  cases  of  the  other  class,  where  time  for  this  programme  is  not 
afforded,  we  must  content  ourselves  with  the  thorough  use  of  the  nail- 
brush, the  razor,  and  antiseptic  soap,  with  the  subsequent  use  of  alco- 
hol and  ether  upon  the  skin. 

2.  Instruments.  Aside  from  the  information  which  has  long  been 
at  hand  with  regai'd  to  the  necessity  of  having  clean  instruments,  I 
know  of  nothing  so  significant  as  the  experience  of  Thiriar,  who  had 
several  cases  of  tetanus  following  his  operations,  and  whose  disastrous 
experience  ceased  as  soon  as  he  sterilized  his  instruments  by  heat. 
That  instruments  should  be  Ln  some  way  sterilized  is  everywhere 
accepted.  The  question  is  now  solely  with  regard  to  the  best  method, 
whether  with  dry  heat,  in  steam,  or  by  boiling.  It  appears  that  the 
method  of  dry  sterilization  injures  the  instruments,  especially  those 
with  keen  edges,  less  than  any  other.  For  my  own  part,  I  prefer  a  dry 
sterilizer  in  which  they  are  subjected  for  half  an  hour  to  a  tempera- 
ture of  140°  or  150°  C,  although  I  prefer  to  content  myself  with  pass- 
ing a  delicate  cutting  instrument  two  or  three  times  through  the  flame. 
Long  immersion  in  hot  water  certainly  does  injure  all  edged  instru- 
ments, as  does  also  super-heated  steam  or  hot  air. 
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3.  Sponges.  There  appears  to  be  nothing  to  add  in  this  connection 
to  the  well-known  directions  for  cleaning  and  sterilizing  sponges.  It 
is  important,  however,  to  know  whether  a  sponge  which  has  once  been 
used  can  be  employed  again.  A  careful  series  of  experiments  has  con- 
vinced me,  at  all  events,  that  sponges  which  have  been  used  in  non- 
septic  cases,  and  have  been  carefully  cleansed  and  immersed  in  anti- 
septic solutions  for  a  week  or  more,  contain  no  bacteria  that  can  reveal 
themselves  after  approved  culture  methods. 

Nevertheless,  in  order  to  be  absolutely  on  the  safe  side,  it  would 
appear  bettei",  in  many  respects,  to  use  some  cheap  absorbent  material 
as  a  substitute  for  sponges,  which  can  be  used  once  and  thrown  away. 
There  are  numerous  materials  which  we  can  thus  employ,  proper  care 
being  given  onlj^  to  see  that  they  are  both  absorbent  and  sterile.  A 
final  cooking  or  baking  shortly  before  use  will  insure  at  least  this 
latter  point. 

4.  Suture  materials.  These  are  mainly  animal  or  metal  ;  silk,  cat- 
gut, horsehair,  and  silkworm-gut  being  the  best  examples  of  the  former, 
and  iron,  copper,  silver  wire,  of  the  latter.  Two  essentials  are  requi- 
site in  all  material  for  suture,  namely,  strength  and  sterility.  Power 
of  resorption  is  a  secondary  consideration,  although  very  necessary  in 
certain  cases.  We  may  at  once  dismiss  metal  sutures  from  considera- 
tion, since  it  is  the  simplest  possible  measure  to  sterilize  them.  But 
the  proper  sterilization  of  animal  suture  or  ligature  material  is  a  prob- 
lem on  which  a  great  deal  of  time  has  been  spent.  (See  the  researches 
of  Brunner  and  of  others.)* 

Silk  may  be  sterilized  by  boiling,  but  this  weakens  it.  The  best 
method  is  to  wind  it  upon  glass  spools,  to  drop  these  into  a  large  test- 
tube,  to  plug  the  tube,  and  then  keep  it  for  an  hour  in  a  steam  steril- 
izer, upon  two  different  occasions.  Silkworm-gut  appears  to  be  much 
less  septic  naturally  than  is  catgut,  and  may  be  sterilized  by  immersion 
in  1  per  cent,  aqueous  sublimate  solution  for  a  few  hours,  and  then 
preservation  in  alcohol. 

But  it  is  with  regard  to  catgut  that  the  greatest  study  has  been 
excited,  and  the  largest  number  of  preparation  methods  suggested. 
It  is  not  necessary  here  to  detain  you  even  with  allusion  to  the  work 
which  has  been  done  in  this  direction,  interesting  as  it  may  be.  Per- 
mit me  to  simply  briefly  state  what  I  consider  the  safest  and  best 
method  by  which  to  insure  the  sterilization  of  catgut.  The  raw  gut, 
preferably  that  which  has  been  prepared  in  the  factories  for  surgeons' 
use,  should  have,  first  of  all,  its  fatty  material  dissolved  out  by  immer- 

*  Beitrage  zur  klinischen  Chirurgie,  vi.  98;  Braatz,  Ibid.,  vii.  70;  Klemm,  Archiv.  f. 
klin.  Chir.,  xli.  4. 
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sion  in  benzene  or  ether.  It  is  then  allowed  to  dry  and  is  soaked  for 
one  or  two  days  in  a  1  per  cent,  watery  solution  of  corrosive  sublimate, 
after  which  it  is  dried  and  transferred  to  oil  of  juniper  berries,  and 
from  this  to  strong  alcohol  containing  one  per  mille  of  sublimate.  (In 
this,  if  desired,  it  can  be  boiled.)  Catgut  thus  prepared  will,  so  far  as 
we  know,  resist  every  attempt  to  cultivate  bacteria  from  it.  If  it  be 
desirable  to  chromicize  it,  this  may  be  done  before  it  is  placed  in 
juniper  oil. 

I  have,  like  many  others,  tried  various  experiments  to  accomplish 
the  same  results  by  other  means,  including  moist  and  dry  heat,  etc., 
yet  know  of  nothing  which  gives  such  universally  satisfactory  results 
as  the  above. 

5.  The  hands.  The  hands  of  all  those  concerned  about  the  field  of 
operation  should  be  carefully  disinfected.  This  includes  the  surgeon, 
his  assistants,  and  the  nurses  or  attendants  who  may  handle  sponges 
or  dressings.  It  has  not  required  such  laboratory  studies  as  those  of 
Kiimmell  and  others  to  show  that  ordinary  methods  of  cleansing  the 
hands  do  not  bring  about  an  aseptic  condition.  The  thousands  of 
times  that  wound  infection  has  followed  contact  with  the  unclean 
hands  of  the  surgeon  or  obstetrician  bear  witness  to  this  fact.  It  is 
simply  a  truism  to  state  that  cemeteries  have  been  filled  in  time  past 
by  the  septic  hands  of  medical  attendants. 

How  then  disinfect  them  ?  It  would  seem  almost  unnecessary  to  be 
obliged  to  allude  here  to  such  measures,  yet  the  use  of  the  penknife 
and  the  nail-brush  are  not  always  enough.  Is  it  possible  for  a  surgeon 
to  go  from  the  post-mortem  room  or  from  a  case  of  erysipelas,  or  for 
a  surgical  teacher  to  be  called  from  demonstrating  on  a  cadaver  to 
operating  in  the  hospital  or  in  private,  without  danger  of  carrying 
septic  material  ?  I  think  we  are  now  in  a  position  to  say  Yes,  pro- 
vided he  disinfect  his  own  hands  and  skin,  and  change  his  clothing. 
I  know  that  I  have,  on  numerous  occasions,  gone  directly  from  a  class 
demonstration  on  the  cadaver  to  the  hospital  amphitheatre  to  operate, 
and  seen  patients  recover  without  a  sign  of  sepsis.  But  how  is  this 
possible  ?  Under  such  circumstances,  so  far  as  the  hands  and  fore- 
arms are  concerned,  I  would  advise  to  wash  them  first  thoroughly  in 
soap  and  water,  using  the  nail-brush  freely,  then  to  take  a  tablespoon- 
ful  or  more  of  flour  of  mustard  and  wash  the  hands  thoroughly  with 
this,  as  if  it  were  a  powdered  soap.  Mustard  is  certainly  an  admirable 
deodorizer,  and  its  essential  oil  has  been  shown  to  be  a  most  valuable 
antiseptic  agent.  (This  method  will  serve  to  disinfect  the  hands  and 
deodorize  them  after  handling  any  foul-smelling  material  or  sanious 
discharge.)     Now,  before  aj^proaching  the  patient,  no  matter  what 
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may  have  been  done  before,  aside  from  the  ordinary  scrubbing  I 
would  highly  recommend  the  use  of  the  sapo  viride  (G.  P.)  to  which 
has  been  added  5  per  cent,  of  lysol,  creolin,  or  hydronaphthol.  Hands 
and  forearms  should  be  thoroughly  scrubbed  with  this,  then  rinsed 
and  immersed  in  strongly  colored  solution  of  permanganate  of  potassium. 
They  should  then  be  rinsed  again,  and  now  immersed  in  a  solution  of 
oxalic  acid,  not  too  strong,  and  yet  sufficiently  so  to  decolorize  the 
skin  within  two  or  three  minutes.  The  oxalic  solution  may  be  rinsed 
off,  and  the  hands  may  now  be  regarded  as  thoroughly  aseptic.  It  is 
expected  that  occasionally  during  the  course  of  the  operation  they 
will  be  rinsed  in  antiseptic  solution.  This,  so  far  as  personal  experi- 
ence goes,  is  a  more  reliable  method  than  the  use  of  turpentine  or  any 
such  material  upon  the  hands. 

6.  Drainage  materials.  For  the  most  part  these  comprise  horse- 
hair, catgut,  soft  rubber  tubes,  hard-rubber  tubes,  spiral  or  stiff  glass 
tubes,  and  gauze  strips  or  wicking.  Views  and  practices  concerning 
drainage  have  materially  changed  even  since  the  antiseptic  era  began. 
Oui*  predecessors  drained  to  permit  escape  of  pus  which  they  knew 
would  form.  Until  lately  we  have  drained  in  order  to  prevent  its 
formation.  We  seem  now  to  be  on  the  eve  of  an  era  when  we  need 
to  drain  but  little  or  not  at  all.  We  resort  to  drainage  now  only  of 
necessity,  in  septic  or  infected  cases.  In  other  cases  we  drain  mainly 
from  habit,  or  from  fear.  Indeed,  when  we  start  afresh,  as  it  were, 
without  previous  infection,  the  practice  of  drainage  is  a  confession  of 
fear,  or  of  weakness,  both  of  which  are  alike  unscientific  and  unfortu- 
nate. We  have  learned  that  a  little  blood  serum  is  an  advantage 
rather  than  a  detriment,  and  we  do  not  need  to  guard  against  its  pres- 
ence as  we  used  to  do.  It  even  seems  to  me  that  in  many  cases,  where 
all  other  aseptic  requirements  have  been  met,  we  do  much  more  harm 
than  good  by  the  use  of  drains.  Did  time  permit,  it  seems  to  me  that 
it  would  be  justifiable  to  occupy  some  moments  in  a  discussion  of  this 
single  topic.  As  it  is,  I  will  simply  justify  personal  conclusions  by 
mentioning  certain  classes  of  operations  in  which  at  present  I  never 
resort  to  drainage — never  having  regretted  discontinuing  it : 

a.  Deliberate  operations  about  the  brain  and  calvarium. 

h.  Amputations  when  in  uninfected  tissues. 

c.  Excisions  of  joints  for  conditions  other  than  tubercular. 

d.  Herniotomy,  both  for  strangulation  and  radical  cure,  when  the 
intestine  is  still  viable  and  no  gangrenous  condition  is  met  with. 

e.  Osteotomy,  tarsectomy,  and  other  operations  for  relief  of  de- 
formity. 

f.  Most  operations  for  removal  of  tumors,  etc. 
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This  is  by  no  means  a  complete  list,  but  is  simply  intended  to  be 
suggestive. 

7.  Dressing  materials.  Two  questions  come  up  here  :  What  is  the 
best  dressing  material?  and  what  antiseptic  is  most  suitable  for  the 
case  ?  Naturally  wounds  need  some  protection,  and,  inasmuch  as  in 
certain  cases  there  will  be  at  least  a  slight  discharge  of  serum  or 
blood,  this  protection  must  at  the  same  time  be  absorbent,  and  the 
choice  of  the  absorbent  material  may  well  be  left  to  circumstances  or 
to  fancy  of  the  surgeon.  But  the  selection  of  an  antiseptic  is  again  a 
confession  of  distrust  of  one's  self  or  of  Avhat  has  been  previously  done; 
and  while  such  distrust  may  be  in  the  interest  of  the  patient,  it  is  not  in 
the  direction  of  scientific  advance.  Consequently  we  may  say  that  after 
the  ideal  aseptic  operation  we  need  only  a  sterilized  and  protective 
dressing — protection  from  the  air  without,  as  well  as  protection  from 
contact  contamination  and  from  the  restlessness  of  the  patient.  Such 
ideal  dressing  may  be  composed  of  any  sterilized  material.  The 
majority  of  operators,  however,  desire  some  additional  assurance 
or  an  additional  safeguard,  which  they  may,  perhaps,  secure  in 
the  impregnation  of  the  wound-dressing  with  any  one  of  the  more 
or  less  reliable  antiseptic  chemicals.  These  remarks  do  not  per- 
tain so  much  to  a  large  group  of  cases  where  drainage  must 
be  resorted  to,  and  where  more  or  less  discharge  is  necessarily 
expected.  If  dressings  are  to  be  saturated  or  much  moistened 
with  wound  discharges,  it  is  well  that  they  should  be  charged  with 
some  soluble  antiseptic.  In  certain  cases  the  conditions  of  repair 
necessitate  much  purulent  or  puruloid  discharge.  It  is  well  that  this 
should  be  taken  up  by  material  which  may  antagonize  its  decomposi- 
tion or  putrefaction.  Whether  this  material  shall  be  some  soluble  salt 
of  mercury  or  zinc,  or  something  like  iodoform,  salicylic  acid,  zinc 
oxide,  etc.,  is  scarcely  germane  to  our  present  subject  ;  so  long  as  the 
object  aimed  at  is  attained  the  possibility  or  probability  of  wound  in- 
fection is  prevented. 

8.  Miscellaneous  sources  of  wound  infection.  These  are  almost  too 
numerous  to  mention,  but  illustrative  examples  of  sources  of  dano-ei- 
may  be  given  as  follows  : 

Drops  of  perspiration  are  liable  to  fall  into  the  wound  area  from  the 
forehead  and  face  of  an  excited,  fatigued,  or  hard-worked  operator. 
So  also  may  scales  of  dandruff  from  his  hair  or  beard.  The  former 
will  probably  be  seen,  the  latter  not.  Consequently  the  ideal  opera- 
tor in  this  respect  is  he  whose  hair  is  worn  short,  and  whose  face  is 
devoid  of  beard.  In  almost  every  clinic  are  certain  irrigator  tubes 
and  nozzles  intended  for  daily  use.  It  is  quite  possible  for  one  of 
these  to  be  used  to-day  for  washing  out  some  old  abscess  cavity  and  to 
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be  then  hung  up  until  to-morrow,  when  it  is  used  in  a  case  about 
which  pus  has  neither  been  present  nor  is  expected  to  be.  Infection 
may  thus  be  carried  from  one  to  the  other.  It  is  my  custom  to  disin- 
fect these  nozzles  with  strong  solutions  of  permanganate  of  potassium, 
as  also  the  hard-rubber  atomizing  tubes  which  I  frequently  use  for 
spraying  out  wounds  or  washing  off  surfaces. 

In  many  severe  cases  the  surgeon  is  strongly  tempted,  sometimes 
imperatively  impelled,  to  place  his  hand  upon  the  patient's  radial 
pulse.  It  has  been  suggested,  and  it  certainly  is  good  practice,  to 
carefully  disinfect  the  area  of  the  patient's  wrist  before  the  operation, 
so  that  the  operator  can,  if  necessary,  feel  the  pulse  without  the 
danger  of  thereby  infecting  his  hands. 

In  every  well-regulated  clinic  there  are  regulations  with  regard  to 
clothing,  and  a  supply  of  clean  linen  is  furnished  for  the  operator  and 
his  assistants.  Some  even  carry  this  precaution  to  the  extent  of 
allowing  no  one  in  the  room  who  is  not  thus  clad  in  fresh  linen, 
which  will  dislodge  no  dust  upon  contact.  And  Avho  shall  say  that 
this  2:)recaution  is  not  a  wise  one,  even  if,  perhaps,  sometimes  super- 
fluous ? 

Another  source  of  danger,  which  I  have  not  seen  elsewhere  alluded 
to,  is  one  to  which  of  late  I  have  given  some  personal  study.  It  is 
customary  with  many,  after  the  wound  is  ready  for  its  dressing,  to 
anoint  the  surrounding  skin  with  some  unctuous  material,  which  shall 
prevent  such  adhesion  of  wound-dressing  as  may  make  change  of  the 
same  a  source  of  dread  to  the  patient.  In  my  own  clinic  this  is  done 
almost  as  a  matter  of  custom.  It  is  quite  possible  for  such  ointments 
to  come  in  contact  with  the  wound  ;  often  they  are  deliberately 
applied  ever  it.  It  behooves  us,  then,  to  know  whether  such  oint- 
ments, which  are  supposed  to  be  antiseptic,  are  such  in  effect.  In 
the  surgical  clinic  of  the  Buffalo  General  Hospital  ointments  contain- 
ing 5  and  10  per  cent,  of  naphthalin,  of  resorcin,  and  of  hydro- 
naphthol  are  constantly  kept  on  hand.  These  are  made  up  in  part 
with  vaseline,  to  which  lanolin  is  added.  For  the  purpose  of  ascer- 
taining in  the  first  place  whether  the  ointment  material  was  or  was 
not  sterile,  in  the  second  place  whether  these  ointments  themselves 
were  reliable,  and  in  the  third  place  whether  the  method  of  prepara- 
tion with  or  without  heat  made  any  difference,  a  series  of  experiments 
has  recently  been  made  for  me  by  one  of  my  surgical  assistants,  Dr. 
E.  J,  Meyer,  who  is  also  well  versed  in  pharmacy.  Briefly,  the 
results  of  these  experiments  have  been  as  follows  : 

1.  Vaseline  and  all  other  bases  commonly  supplied  for  ointments, 
as  they  come  from  the  shops,  are  by  no  means  free  from  bacterial 
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contamination,  the  majority  of  culture  experiments  made  with  them 
being  successful. 

2.  Ointments  made  with  resorcin  and  naphthaliu,  even  of  10  per 
cent,  strength,  prepared  without  heat,  give  for  the  most  part  growths 
of  various  bacteria. 

3.  Similar  ointments  made  up  by  the  aid  of  heat,  where  the  tem- 
perature of  the  mass  has  been  raised  to  the  boiling-point  of  water, 
seem  to  be  absolutely  sterile,  and  when  exposed  to  the  air  suffer  only 
from  air  contamination,  so  far  as  found,  with  non-pathogenic  bacteria 
and  the  common  moulds. 

I  would  regard  these  experiments  as  not  only  suggestive,  but  im- 
portant, because  they  shoAV  that  there  is  not  enough  diffusion  of  the 
antiseptic  itself  through  the  ointment  mass  to  exert  any  such  effect  as 
has  been  generally  supposed.  Therefore,  I  assign  this  fact  as  illus- 
trating another  of  the  possible  sources  of  wound  infection  from  well 
intentioned  but  misjudged  and  overestimated  protection. 

It  is  well  to  recall  here  the  investigation  of  Liebreich,  who  claims 
that  a  coating  of  lanolin  constitutes  an  almost  impassable  barrier  for 
bacteria,  keeping  them  in  or  keeping  them  out,  as  the  case  may  be. 

And  now,  without  detaining  you  further,  it  is  necessary  that  I 
should  bring  to  a  close  a  paper  in  which  the  endeavor  has  been  made 
to  be  suggestive  rather  than  complete.  The  particular  features  to 
which  I  would  especially  invite  attention  may  be  epitomized  in  the 
following  conclusions  : 

1.  Study  of  wound  infection  and  of  the  septic  condition  thereby 
produced  is  inseparable  from  a  study  of  what  constitutes  immunity. 

2.  By  a  study  of  immunity  is  furnished  the  best  clue  to  a  due 
appreciation  of  the  principles  of  asepsis. 

3.  The  surgery  of  the  future  must  aim  to  be  aseptic,  for,  so  far  as 
fresh  cases  are  concerned,  we  have  passed  the  merely  antiseptic  era. 

4.  Asepsis  is  to  be  achieved,  not  alone  by  attention  to  the  wound 
and  the  paraphernalia  of  operation,  but  by  the  closest  regard  to  the 
condition  of  the  patient's  organs  and  tissues. 

5.  Sepsis  may  arise  from  circumstances  and  conditions  other  than 
those  pertaining  to  the  wound  itself,  although  hitherto  practitioners 
have  been  too  prone  to  scan  solely  this  field  when  searching  for  its 
cause. 

6.  Sepsis  and  infection  are  combated  in  more  than  one  way  by 
natural  agencies  and  by  inherent  properties  of  cells  and  fluids,  totally 
aside  from  the  measures  which  the  surgeon  institutes  ;  and  the  wisest 
man  is  he  who  studies  to  take  advantage  of  these  vital  activities 
rather  than  introduce  new  and  conflicting  elements  from  without. 
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7.  A  recognition  of  the  power  of  chemotaxis  possessed  by  organized 
and  unorganized  materials,  in  such  varying  degree,  can  be  utilized  to 
great  advantage  so  soon  as  it  can  be  reasonably  clearly  defined. 

8.  A  study  of  chemotactic  activity  appears  to  impress  one  with  the 
truth  of  the  phagocyte  doctrine,  which,  if  proven,  is  one  having  a 
large  bearing  upon  the  principles  as  well  as  the  practice  of  the  sur- 
gery of  the  future. 

9.  The  proteid  material  contained  within  cellular  infectious  organ- 
isms plays  such  a  role,  both  in  causing  chemotaxis  as  well  as  in  poi- 
soning the  animal  infected,  that  we  have  reason  to  eagerly  welcome 
all  knowledge  concerning  it. 

10.  So  fast  as  such  proteid  material  can  be  isolated  we  need,  among 
other  things,  to  study  its  effects  upon  the  commonly  used  antiseptic 
agents. 

11.  We  need  to  study  much  further  the  anti-toxic  and  bactericidal 
properties  of  human  blood  serum,  and  the  means  by  which  we  can 
avail  ourselves  of  the  same. 

12.  Some  such  classification  as  I  have  attempted  to  give  of  the 
various  causes  of  lowered  resistance  to  infection,  or  of  the  causes  of 
vulnerability  or  susceptibility,  will  certainly  assist  in  a  due  apprecia- 
tion thereof,  and  will  often  aid  in  so  fortifying  the  patient  that  he 
may  resist  infection  to  which  he  would  otherwise  succumb. 

13.  The  condition  of  entero-sepsis,  fecal  toxaemia,  stercoral  intoxi- 
cation, or  whatever  it  may  be  called,  is  certainly  one  which  every 
practitioner  has  to  fear  and  against  which  he  should  assiduously 
guard.     It  is  not  sufiiciently  generally  recognized  and  combated. 

14.  A  sub-form  of  this  condition  might  justly  be  made  and  be 
entitled  gastro  sepsis,  comprising  cases  where  defective  stomach  diges- 
tion, often  from  dilatation,  brings  about  a  lithaemic  or  other  toxaemic 
condition  which  favors  infection. 

15.  Antiseptic  agents  in  the  past  have  worked  a  revolution  in  sur- 
gical practice  and  results.  We  have  now  reached  a  time  when  we 
know  that  they  all  have  their  disadvantages,  and  also  understand  how, 
if  we  are  strictly  aseptic  in  our  work,  we  can  afford  to  discontinue 
their  application  to  wound  surfaces. 

16.  But  the  insurance  of  the  aseptic  character  of  such  work  necessi- 
tates the  use  of  antiseptic  agents  of  some  kind  upon  everything  which 
may  directly  or  indirectly  come  in  contact  with  these  surfaces. 

17.  When  this  work  is  strictly  aseptically  performed,  the  use  of 
drains  or  further  employment  of  antiseptics  is  either  an  expression  of 
mental  uncertainty  or  of  fear.  It  may  be  in  the  interest  of  humanity, 
undoubtedly  it  often  is,  but  it  is  not  attaining  the  ideal  of  scientific 
work. 
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Though  it  must  be  conceded  that  the  process  of  evolution  of  the 
principle  which  underlies  safe  operating  is  a  closed  chapter  in  surgery, 
yet  it  cannot  be  denied  that  means  have  lately  undergone  change,  and 
are  still  undergoing  improvement.  The  main  feature  of  this  improve- 
ment is  the  simplification  of  our  procedui*e.  And  simplification  means 
an  easier  comprehension,  a  more  ready  acceptance  by  the  general 
practitioner,  and  a  beneficial  spread  of  the  practice  of  aseptic  and 
antiseptic  measures. 

One  of  the  most  interesting  features  of  the  birth  and  infancy  of 
the  Listerian  idea  was  the  circumstance  that  this  vast  practical  revo- 
lution in  surgical  management  was  based  on  purely  scientific  facts, 
seemingly  of  mere  theoretical  interest.  I  refer  to  the  use  made  by 
Lister  of  Pasteur's  researches.  To  one  familiar  with  the  character  of 
these  researches,  it  will  be  very  natural  that  Lister's  first  steps  in 
practically  establishing  the  value  of  Pasteur's  results  were  dominated 
by  the  idea  of  the  necessity  of  chemical  sterilization,  or,  as  it  was  then 
called,  disinfection.  How  strong  and  persistent  the  hold  of  this 
thought  was  upon  the  minds  of  men  is  best  illustrated  in  the  remarks 
made  by  Lister  himself  in  a  lecture  or  paper  delivered  not  very  many 
years  ago.  In  those  days  Volkmann  taught  that  in  preparing  the  field 
for  an  ojDeration,  shaving  and  scrubbing  of  the  skin  ought  to  precede 
the  application  of  the  carbolic  solution.  Lister  deprecated  these 
measures  as  over-zealous  and  unnecessary,  and  if  the  printed  report 
can  be  trusted,  the  tinge  of  a  sneer  was  not  mistakable  in  his  critical 
observations.  He  contended  that  the  great  efliciency  of  carbolic 
lotion  and  spray  made  these  plainer  methods  of  disinfection  super- 
fluous. Of  course,  I  must  add  that  since  then  Lister  has  changed  his 
position. 

As  a  matter  of  fact  there  is  no  doubt  now  that  the  powerful  action 
of  the  razor,  of  soap,  and  a  stiff  brush,  goes  far  beyond  anything  that 
can  be  accomplished  in  the  way  of  disinfection,  even  by  the  strongest 
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permissible  antiseptic.  We  know  that,  beside  the  filth  adhering  to 
them,  epidermis  and  hair  contain  not  only  hosts  of  harmless  and 
noxious  germs,  but  that  epidermis,  hair,  and  clinging  filth  are  all  by 
necessity  or  accident  more  or  less  coated  and  permeated  by  various 
oleaginous  substances  which  form  an  effective  barrier  to  the  penetration 
of  all  watery  solutions.  Hence,  to  insure  the  penetration  and  imbibi- 
tion of  a  chemical  sterilizer  contained  in  a  watery  solution  it  is  first 
necessary  to  remove  this  coating  of  grease.  And  what  agent  is  better 
capable  of  doing  this  effectually  than  emollient  potash  soap,  applied 
with  plenty  of  hot  water  and  the  thorough  action  of  a  stiff  brush  made 
of  the  bristles  of  the  hog  ?  Grease,  filth,  and  effete  epidermis,  harm- 
less and  pathological  germs,  are  swept  away  all  alike,  rapidly  and 
thoroughly,  and  with  admirable  impartiality.  When  the  germicidal 
lotion  is  finally  applied  to  the  cleansed  skin,  there  is  very  little  to  kill 
in  the  shape  of  noxious  organisms.  Lack  of  time  forbids  my  entering 
into  the  scientific  demonstration  of  the  facts  just  related,  but  I  refer 
those  interested  in  the  proofs  of  the  inhibiting  effect  of  oleaginous 
substances  upon  the  action  of  aqueous  disinfectants  to  the  conclusive 
article  of  Schimmelbusch.*  Far  be  it  from  me  to  depreciate  the  value 
of  the  experiments  which  demonstrated  that  a  noxious  germ  finely 
distributed  in  a  generous  quantity  of  water,  to  which  was  added  a 
powerful  germicide  in  a  certain  minute  proportion,  would  promptly 
succumb  to  the  deadly  influence  of  this  chemical.  I  only  desire  to 
point  out  the  fact  that  these  noxious  organisms  are  not  met  with  in 
the  shape  of  thin,  watery  emulsions  by  the  surgeon,  but  are  found 
imbedded  in  dense  masses  of  what  Lister  appropriately  called  "  lumps 
of  dirt,"  in  conglomerations  of  grease  and  epidermis,  in  powerful 
plugs  of  sticky  slime,  pus,  and  blood  clot.  Therefore  let  us  first  em- 
phasize the  paramount  antiseptic  value  of  the  homely  methods  employed 
for  cleansing  dirty  surfaces  comprised  in  the  term  of  tnechanical 
purification  ;  and  secondly  point  out  how  infinitely  more  they  accom- 
plish than  any  form  of  chemical  disinfection  by  watery  germicidal 
solutions  alone.     Both  should  be  combined. 

Next  in  importance  to  the  cleansing  of  the  field  of  operation  stands 
the  question  of  the  sterilization  of  the  hands  employed  at  an  operation. 
Both  Kuemmelf  and  FiirbringerJ  have  brought  abundant  experimental 
proof  of  what  enormous  quantities  of  truly  pathogenic  germs  are 
habitually  lodged  under  the  finger-nails  of  even  the  most  cleanly  per- 
sons, and  especially  of  physicians.  It  matters  not  how  often  their 
hands  were  washed  with  soap  and  brush,  the  scrapings  of  the  finger- 

*  Archiv  fiir  Chirurgie,  1891,  p.  129. 

f  Centralblatt  fiir  Chirurgie,  1886,  Beilage  zu  No.  24,  p.  26. 

X  Idem,  1888,  p.  83. 
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nails  always  contained  an  abundance  of  noxious  germs.  We  know 
that  to  facilitate  digital  examination,  the  surgeon's  finger  is  lubricated 
with  oil  or  vaseline.  Not  inconsiderable  quantities  of  oleaginous  matter 
intermixed  with  pathogenic  bacteria  persistently  cling  to  the  deepest 
recesses  of  the  subungual  space,  and  this  fatty  deposit  prevents  the 
effective  penetration  of  germicidal  lotions.  Filrbinger's  investigations 
have  shown  that  the  following  process  will  invariably  render  the 
surgeon's  hands  germ-free  :  The  nails  should  be  kept  trimmed  short  ; 
the  hands  are  to  be  scrubbed  with  brush  and  soap  in  hot  water  for 
one  minute,  especial  attention  being  paid  to  the  subungal  spaces, 
which  then  are  to  be  scraped  carefully  with  a  nail-cleaner,  the  hands 
to  be  immersed  for  another  minute,  first  in  strong  alcohol,  then  in  a 
1  :  1000  solution  of  corrosive  sublimate.  Even  hands  that  were  in 
prolonged  contact  with  intensely  septic  matter  can  be  immediately 
rendered  reliably  aseptic  by  this  process.  This  is  comforting  for  the 
surgeon  to  know,  who  during  the  progress  of  an  operation  may  be 
compelled  to  insert  his  finger  into  the  rectum  or  oral  cavity  for  the 
sake  of  necessary  verification. 

When  my  thoughts  revert  to  the  old  days  of  spray  and  unlimited 
carbolic  acid,  the  first  thing  remembered  is  the  habitually  shocking 
condition  of  our  hands.  Martyrdom  means  testimony,  and  the  mar- 
tyred state  of  our  hands  bore  shining  testimony  of  the  earnestness  of 
our  faith.  We  all  believed  in  the  necessity  of  unlimited  chemical 
sterilization,  especially  as  to  our  instruments.  Fortunately,  all  this 
has  been  changed  for  something  better,  and  this  we  owe  to  David- 
sohn,*  who  taught  us  to  sterilize  instruments  by  boiling. 

But  let  us  first  examine  whether  the  usual  steps  of  the  mechanical 
cleansing  to  which  surgical  instruments  are  subjected  are  adequate  or 
not.  That  they  are  very  important  is  very  evident,  inasmuch  as  by 
them  is  removed  the  bulk  of  blood,  pus,  shreds  of  animal  tissue,  and 
ointments  clinging  to  their  interstices  and  rough  surfaces  after  an  opera- 
tion. Yet  even  the  most  thoroughgoing  sci'ubbing  in  hot  water  with 
soap  and  a  stiff  brush  will  not  render  instruments  aseptic.  Schim- 
melbuschf  has  subjected  instruments  thus  cleansed  to  bacteriological 
examination.  He  found  that  especially  to  artery  forcej)s  a  considera- 
ble quantity  of  noxious  genns  were  constantly  adhei'ent,  and  that  only 
the  simplest  instruments  were  irreproachable 

Another  factor  has  to  be  considered.  In  the  large  practice  of  our 
hospitals,  where  from  three  to  five  operations  are  performed  at  one 
session,   the   minute  cleansing  of  a  large  instrumentarium  after  each 

*  Berliner  klinische  TVocLenschrift,  1888,  No.  35. 
f  Log.  cit.,  p.   147. 
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operation  is  tedious,  involving  considerable  time.  We  either  had  to 
submit  to  this,  or  had  to  provide  a  disproportionately  large  and  costly 
set  of  duplicates  and  triplicates.  As  a  matter  of  fact,  the  latter  thing 
was  rarely  resorted  to,  and  the  cleansing  of  the  bloody  instruments 
being  hurriedly  and  often  inadequately  done,  main  reliance  was  placed 
upon  the  disinfecting  power  of  our  carbolic  acid  bath.  And  as  consid- 
eration for  the  assistants'  hands  had  gradually  caused  the  abandonment 
of  the  stronger  for  weaker  solutions,  frequent  failures  in  securing 
primary  union  were  the  result  of  these  evasive  attempts. 

As  mentioned,  Davidsohn  demonstrated  that  boiling  for  five  minutes 
in  a  covered  vessel  charged  with  water  was  invariably  followed  by  a 
faultless  sterilization  of  instruments  thus  treated.  But  the  great  draw- 
back of  this  plan  was  that  all  steel  objects  thus  treated,  unless  they 
were  perfectly  protected  by  nickel-plating,  became  rusty  and  were 
sooner  or  later  ruined.  This  objection  does  not  apply  to  its  full 
extent  to  sterilization  by  superheated  air  ;  but  the  necessity  for  costly 
apparatus  and  the  tardiness  of  the  process*  make  this  plan  evidently 
impracticable.  Sterilization  by  steam  presents  the  drawback  of  rusting 
in  a  still  greater  degree. 

If  we  then  had  some  reliable  means  of  safely  preventing  the  inroads 
of  rust  upon  our  instruments  during  sterilization  by  boiling,  we  would 
possess  a  rapid,  simple,  and  thoroughly  practical  way  of  accomplishing 
our  purpose.  Common  washing-soda,  as  found  in  every  household, 
if  added  in  the  proportion  of  one  per  cent,  to  water,  is  endowed  with 
the  valuable  property  of  preventing  the  formation  of  rust  on  steel 
during  boiling.  And  we  owe  this  expedient  to  the  ingenuity  of  Schim- 
melbusch. 

Let  me  now  practically  illustrate  in  another  direction  the  vast  im- 
portance of  this  simple,  rapid,  and  reliable  manner  of  cleansing  instru- 
ments. It  must  appeal  with  peculiar  strength  to  the  sensibilities  of 
the  general  practitioner  and  country  surgeon.  Look  at  the  ordinary 
surgical  pocket-case,  containing  the  chief  and  often  only  available 
instrumentarium  in  a  grave  case  of  emergency.  Its  leather  and 
lining  are  well  worn  and  more  or  less  soiled,  both  from  long  use  and 
the  necessity  of  carrying  it  about  with  us  in  hot  and  cold  weather, 
rain  and  shine.  Bathed  in  the  vapors  of  perspiration,  freely  accessible 
to  dust  and  dirt,  it  soon  becomes  the  very  negation  of  what  is  tidy. 
Imagine  that  a  fresh  case  of  compound  injury  to  bone  or  joint,  vessel 
or  tendon,  has  to  be  dealt  with,  and  that  at  once.  Under  these  cir- 
cumstances the  instruments  from  the  pocket-case  were  always  em- 
ployed by  me  with  much  reluctance  and  no  little  trepidation.  Only 
*Poupinel:  "  La  sterilisation  par  la  chaleur,"  Revue  de  chirurgie,  1888,  p.  669. 
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when  the  case  brooked  absolutely  no  delay  and  could  not  be  tided 
over  by  temporary  expedients  permitting  postponement  of  the  opera- 
tion to  a  safer  occasion,  did  I  operate.  The  cleansing  that  could  be 
bestowed  on  such  instruments  on  such  occasions  must  needs  be  inade- 
quate, and  one  had  no  choice  but  to  trust  to  luck. 

How  different  matters  are  when  we  know  that  to  j^ut  our  instru- 
ments in  a  perfectly  aseptic  condition  we  need  only  a  covered  pot  of 
boiling  water  charged  with  washing  soda,  one  tablespoonful  to  the 
quart.  After  five  minutes  of  ebullition  the  contents  of  the  pot,  instru- 
ments and  all,  are  emptied  into  a  clean  pan,  and  the  operation  may 
proceed. 

In  hospitals  a  sufficient  supply  of  cold  sterilized  soda  solution  can  be 
kept  on  hand,  to  be  poured  over  the  hot  instruments  as  soon  as  they 
are  placed  in  the  instrument  tray.  Lately  we  have  used  at  Mount 
Sinai  Hospital  simple  boiled  water  for  this  purpose,  with  perfect 
satisfaction. 

In  recapitulation,  we  will  say  that  instruments  should  be  first 
cleansed  with  soap,  water,  and  brush,  then  boiled  for  five  minutes  in  a 
covered  vessel  containing  a  watery  solution  of  washing-soda  1  :  100  (one 
heaping  tablespoonful  to  the  quart). 

We  have  seen,  from  the  preceding  remarks,  how  important  a  r61e 
is  played  in  modern  surgery  by  the  humble  scrubbing  brush.  And 
yet  there  is  no  other  implement  so  generally  neglected  as  this,  and 
none  that  receives  less  care  in  practice.  In  hospital  and  the  private 
office  we  see  the  brush  used  indiscriminately  on  the  hands  of  the  sur- 
geon, the  skin  of  the  patient,  in  close  contact  with  vaseline,  feces, 
urine,  sputa,  blood,  pus,  ichor,  and  what  not.  After  use  it  is  deposited 
on  the  washstand  without  any  special  care  as  to  the  removal  of  filth 
clinging  to  thousands  of  bristles  and  their  interstices.  It  is  no  wonder 
that  brushes  thus  treated  become  very  hotbeds  of  infection. 

Various  expedients  were  employed  to  overcome  this  obvious  evil, 
among  which  shall  be  mentioned  first  the  exclusive  use  of  new 
brushes  in  the  preparation  for  each  major  operation,  especially  lapa- 
rotomies ;  then  the  disinfection  of  brushes  by  continuous  immersion 
in  strong  sublimate  of  mercury  solution,  and  finally,  the  rejection  of 
all  brushes  and  employment  of  bundles  of  "  excelsior  "  instead,  which 
are  thrown  away  after  each  single  use  (Neuber). 

On  account  of  its  great  effectiveness  the  banishment  of  the  brush 
could  be  viewed  by  the  surgeon  only  with  regret.  Hence  let  us 
examine  whether  a  simple  and  practical  way  has  not  been  devised  to 
keep  this  implement  clean. 
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I  have  again  to  refer  to  Schitamelbusch,*  who  has  shown  beyond 
any  reasonable  donbt,  th'at  a  single  and  brief  immersion  in  a  strong 
germicidal  solution  is  inadequate  to  destroy  the  noxious  forms  of  bac- 
teria contained  in  surgical  nail-brushes.  He  found  that  brushes  used 
in  the  wards  and  private  rooms  of  the  Berlin  clinic,  which  were  simply 
kept  in  the  stereotyped  dish  alongside  of  the  wash-basin,  literally 
swai-med  with  pyogenic  organisms.  Further,  he  established  that  to 
satisfactorily  disinfect  a  brush  containing  pathogenic  germs,  an  im- 
mersion in  strong  mercuric  solution  of  at  least  ten  minutes  is  indispen- 
sable. If  we  consider  how  often  brushes  fresh  from  use  on  infectious 
cases  and  still  filled  with  soapsuds  are  thrown  back  into  the  vessel  set 
aside  for  their  immersion,  there  to  give  up  their  contents  of  soap, 
which  render  the  sublimate  solution  inert,  we  must  conclude  that 
under  such  circumstances  even  fifteen  or  twenty  minutes  will  not 
accomplish  a  perfect  sterilization.  Hence  we  see  with  pleasure  the 
demonstration  of  the  fact  by  Schimmelbusch,  that  boiling  of  the  most 
unclean  brush  for  five  minutes  in  a  1  :  100  soda  solution  will  always 
render  it  absolutely  aseptic.  Ordinarily,  then,  surgical  brushes  should 
always  be  kept  immersed  in  a  1  :  1000  sublimate  solution,  and  should 
be  always  boiled  before  laparotomies,  or  whenever  intensive  infection 
has  occurred.  Finally,  brushes  carried  about  in  the  open  satchel  of 
the  surgeon,  or  those  found  on  the  washstands  of  patients,  should  also 
be  boiled  before  use. 

Whenever  I  have  watched  the  process  of  impregnation  of  our 
absorbent  dressings,  as  it  is  carried  on  at  our  large  hospitals,  I  could 
not  avoid  the  feeling  of  uncertainty  regarding  the  desired  result. 
The  handling  of  large  quantities  of  material  by  a  certain  number  of 
persons  required  in  folding,  immersing,  wringing,  unfolding,  drying, 
refolding,  cutting,  and  final  storing,  cannot  but  impress  the  observer 
with  the  suspicion  of  contamination.  Add  to  this  the  mistakes  made 
in  mixing  the  solutions  used  for  impregnation,  and  the  resulting  over- 
or  under-charging  of  the  dressings  with  chemicals  prone  to  evapora- 
tion or  chemical  change,  and  it  will  be  seen  that  imj^regnation  itself 
is  apt  to  be  very  uncertain  as  to  its  absolute  value.  As  to  the  merits 
of  the  processes  employed  by  various  manufacturers  in  preparing  dis- 
infected dressings,  I  will  only  remark,  that  as  their  gauge  of  success  is 
a  purely  commercial  one  directed  solely  to  profit,  the  work  being  done 
by  persons  to  whom  the  essence  of  a  surgically  clean  procedure  is  a 
matter  of  utter  indifference,  their  trustworthiness  must  be  a  factor 
not  amenable  to  direct  proof  and  demonstration. 

*  Loc.  cit.,  p.  161. 
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But  let  US  see  wherein  dwells  the  antiseptic  property  of  our  surgical 
dressings.  Can  it  be  the  inconstantly  represented  chemical  agent, 
which  even  if  present  in  the  prescribed  quantity,  is  nearly  inert,  or 
is  it  some  other  factor  ?  The  answer  is  that  we  know  that  the  high 
antiseptic  value  of  our  intensely  absorbent  dressings  depends  on  their 
quality  of  favoring  rapid  evaporation,  rather  than  on  any  chemical 
properties  they  may  possess.  The  curing  of  meat  and  fish  by  exposure 
to  the  sun  is  one  of  the  most  ancient  preservative  processes,  and  well 
known  to  be  highly  effective.  As  to  the  effect  of  evaporation  upon 
pathogenic  microbes,  Schlange*  has  shown  that  the  bacillus  of  green 
pus,  for  instance,  inocculated  upon  moist  pads  of  cotton — was  aggres- 
sively prolific  if  kept  under  a  glass  cover  which  prevented  evaporation. 
On  the  other  hand,  its  proliferation  was  immediately  checked  if  the 
pads  were  freely  exposed  to  air  and  became  dry  by  the  loss  of 
moisture.  I  cannot  but  fully  indorse  the  statement  made  by  Schimmel- 
busch,  that  the  effectiveness  of  highly  absorbent  and  rapidly  drying 
dressings,  even  if  they  contained  a  moderate  amount  of  schizomycetes, 
is  much  greater  than  that  of  materials  which,  however  faultlessly 
impregnated,  are  lacking  the  properties  just  mentioned,  as,  for  instance, 
Lister's  resinous  gauze. 

Looking  aside  from  the  objectionable  and  unreliable  features  of 
impregnation  itself,  let  us  not  forget  the  disagreeable  influence  of 
the  chemicals  used  in  this  process  upon  the  skin  of  surgeon  and  pa- 
tients. The  intensive  eczema  so  frequently  produced  underneath  our 
sublimate  and  carbolic  dressings  is  a  serious  drawback  of  not  small 
moment. 

All  these  objections  vanish  if  preference  is  given  to  one  or  another 
mode  of  sterilization  by  dry  or  moist  heat.  Of  these  modes  only  three 
need  to  be  considered. 

First  comes  the  simple  process  of  boiling.  For  purposes  where  a 
reliable  dressing  has  to  be  procured,  exteinpore  boiling  in  a  soda  or 
potash  solution  of  about  1^  per  cent,  for  ten  minutes  is  incomparably 
the  simplest  and  most  practical  manner  of  getting  an  absorbent  and 
aseptic  material.  In  this  procedure  we  recognize  at  once  the  familiar 
ways  of  the  laundry,  the  eminently  aseptic  results  of  which  have  been 
demonstrated  beyond  any  reasonable  doubt  by  Behringf  in  the  Berlin 
Hygienic  Institute.  Thus  cotton  or  linen  stuff,  to  be  found  in  every 
household,  can  be  rapidly  rendered  serviceable  for  surgical  purposes 
by  a  short  boiling  in  soda  or  potash  lye.     "Well  wrung  out,  it  can  be 

*Archiv  fiir  klinisch  Chirurgie,  1887. 
f  Zeitschrift  fiir  Hygiene,  1890. 
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immediately  used,  and  will  dry  rapidly  in  situ  under  the  influence  of 
the  body-heat  and  exposure  to  the  air. 

Sterilization  by  hot  air  has  also  been  shown  to  be  sufficient,  and  would 
deserve  serious  attention  but  for  the  necessity  of  employing  costly  and 
complicated  apparatus. 


Lautenschlager's  apparatus  for  the  sterilization  of  dressings  by  steam. 


But  these  objections  do  not  prevail  as  to  a  steady  current  of  slightly 
superheated  steam.  The  apparatus  needed  for  this  purpose  is  simple, 
cheap  and  durable,  and  as  I  have  ascertained  during  an  extensive 
tour  of  investigation,  embracing  a  considerable  number  of  Continental 
clinics,  has  been  and  is  there  universally  employed  with  unvarying 
satisfaction.  The  apparatus  I  refer  to  is  made  by  Lautenschlager,  in 
Berlin,  from  plans  by  Schimmelbusch,  and  has  several  features  to 
commend  it.  First,  its  moderate  cost,  easily  afforded  by  every  hos- 
pital, and  even  a  busy  surgeon.  Secondly,  the  absence  of  the  danger 
of  explosion,  the  rapidity  with  which  it  is  set  in  motion,  and  the 
thoroughness  with  which  every  fibre  of  the  articles  placed  within  it 
is  permeated  by  steam,  which  enters  the  receptacle  containing  the 
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dressings  from  above,  displacing  all  atmospheric  air,  finally  escaping 
through  a  tube  at  the  bottom  of  the  apparatus,  whence  it  is  conducted 
into  a  pail  of  cold  water  to  effect  its  precipitation. 

Another  ingenious  feature  of  this  apparatus  consists  in  the  employ- 
ment of  a  number  of  perforated  tin  boxes,  which  can  be  closed  at  will, 

Ftg.  2. 


Sectional  view  of  Lautenschlager's  steam  sterilizer. 


each  of  these  containing  everything  that  is  to  be  used  at  a  given  opera- 
tion. Supposing  that  thx-ee  operations  are  to  be  done,  one  after 
another,  three  of  these  boxes  are  charged  each  with  all  the  dress- 
ings, towels  and  surgeons'  gowns  to  be  used  on  that  occasion,  and 
are  placed  within  the  steam-chamber  of  the  apparatus.  The  flames 
are  lighted,  and  counting  from  the  time  that  the  thermometer  con- 
nected with  the  apparatus  indicates  100°  C.  the  contents  are  exposed 
to  the  action  of  steam  for  forty -five  minutes.  After  this  the  boxes 
are  taken  out,  their  air-holes  are  closed,  and  the  dressings  in  them 
remain  clean  and  undefiled  by  any  contact  until  the  moment  when 
they  are  taken  out  and  applied  to  the  wound. 

Protected   from   all   undesirable  contact  by   the  tin  case,  aseptic 
dressings   can  be  thus  transported  anyAvhere,  to  be  used  wherever 
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occasion  requires.  I  need  not  add  that  gauze  or  cotton  is  not  rendered 
absorbent  by  steaming  alone,  and  must  possess  this  property  before 
sterilization.  This  apparatus  was  recently  acquired  for  Mount  Sinai 
Hospital,  New  York,  where  it  can  be  inspected. 

Dressings  thus  prepared  possess  all  the  requisites  demanded  by 
modern  surgery.  They  are  cheap,  aseptic,  can  be  kept  so  indefinitely, 
and  do  not  irritate  the  skin. 

Pig.  3. 


Schimmelbusch's  box  within  which  dressings  are  placed  in  steam  chest 
of  sterilizer,     a  and  6,  air-holes. 

The  sponge  is  a  surgical  requisite  so  full  of  excellent  qualities  that 
no  substitute  has  as  yet  succeeded  in  displacing  it.  A  very  good 
article,  known  as  the  Florida  sponge,  can  be  bought  here  for  such  a 
trifling  sum  that  we  can  easily  afford  to  use  a  sponge  but  once.  Among 
the  many  processes  recommended  for  its  disinfection,  that  by  boiling 
is  to  be  absolutely  condemned,  as  it  robs  the  sponge  of  its  most 
valuable  properties — its  softness,  elasticity  and  power  to  absorb.  One 
of  the  most  effective  processes  has  been  abundantly  tested  by  myself 
in  hospital  and  private  practice  for  seven  years,  and  these  are  its  sim- 
ple details  :  The  sponge  is  to  be  freed  of  its  calcareous  impurities  by 
dry  beating  and  a  short  immersion  in  standard  dilute  muriatic  acid. 
Traces  of  the  acid  having  been  washed  away,  the  sponges  are  left  for 
two  days  in  water  to  give  the  spores  contained  in  them  a  chance  to 
germinate.  The  reason  for  this  is  the  fact  that  proliferating  microbes 
succumb  much  more  promptly  to  germicides  than  their  spores.  After 
this  process  of  fermentation  the  sponges  are  thoroughly  kneaded  by 
hand,  each  for  a  minute  in  plenty  of  hot  water  and  potash-  or  soft- 
soap,  which  will  thoroughly  macerate  and  mollify  hard  lumps  of  dirt 
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that  may  be  imbedded  in  the  densest  and  central  parts  of  the  sponge, 
thus  rendering  them,  as  it  were,  penetrable  to  the  action  of  germicides. 
After  all  traces  of  soap  are  removed,  the  sponges  are  thrown  into  a 
five  per  cent,  solution  of  carbolic  acid,  which  I  prefer  to  corrosive 
sublimate  for  this  purpose,  as  it  does  not  become  inert  as  easily  as  a 
metallic  compound.  An  immersion  extending  over  twenty -four  hours 
will  render  the  sponges  absolutely  sterile  and  fit  for  use.  Should  it 
for  economic  reasons  be  desired  to  use  sponges  oftener  than  once,  this 
same  process  will  be  just  as  effective  to  purify  them. 

The  large  flat  sponges  so  generally  used  in  laparotomy  have  been 
abandoned  by  me  for  three  years  as  expensive,  and  not  as  handy  as 
small,  well-sterilized  compresses  of  plain,  absorbent  gauze,  which,  to 
prevent  unfolding  and  fraying,  are  firmly  tied  with  silk  at  one  end. 
The  surgeon  is  nowhere  so  cramped  for  lack  of  space  as  at  his  opera- 
tions in  the  bottom  of  the  pelvis.  A  8i:)onge  used  for  packing  away 
intestines  needs  constant  pressure  to  prevent  its  expansion  and 
encroachment  upon  available  space.  A  pad  of  gauze  held  down  for  a 
short  while  will  become  packed,  and  will  retain  its  shape  and  position 
even  if  released  from  digital  pressure. 

When  I  approach  the  vast  subject  of  operative  technique,  indisso- 
lubly  connected  with  the  principle  of  asepticism  and  antisepticism,  I 
confess  to  a  feeling  of  helplessness.  Hours  would  be  required  to  do 
justice  to  the  intimate  connection  and  interdependence  of  these  sub- 
jects, and  I  must  content  myself  with  giving  you  a  few  glimpses  only. 
The  enormous  increase  in  the  ratio  of  safety  in  operating  caused  by 
anti-parasitic  measures  has  led  to  curious  results.  A  clumsy  and 
rough  operator  who  is  a  thorough  antiseptician  is  often  very  success- 
ful. On  the  other  hand  we  see  very  dexterous  men  suffer  dishearten- 
ing discomfitures  on  account  of  disregard  of  the  maxims  of  cleanliness. 
This  is  not  said  to  encourage  clumsy  operating.  On  the  contrary,  I 
must  declare  what  all  of  you  know  already,  that  the  most  brilliant 
triumphs  of  sui'gery  are  won  in  these  days  by  those  who  combine 
technical  skill,  the  cunning  of  hand  and  brains,  with  the  conscientious 
practice  of  a  thoroughgoing  cleanliness.  The  neglect  of  cleanliness 
will  meet  in  no  field  of  human  activity  with  a  swifter  and  more  cer- 
tain retribution  than  here  ;  hence  I  may  say  that  cleanliness  is  one  of 
the  most  important  and  truly  ethical  factors  in  the  honorable  pursuit 
of  our  noble  art. 

The  barbaric  elements  of  the  neglect  of  cleanliness  and  inattention 
to  hemorrhage,  the  rough  methods  of  evulsion,  the  slashing  and 
tearing,  often  made  necessary  in  former  days  by  the  absence  of  anaes- 
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thesia,  have  almost  all  been  eliminated  from  sui'gery.  Dissection  is 
made  safe  by  adequate  incisions  and  by  the  control  of  hemorrhage, 
which  keeps  the  field  of  operation  comparatively  dry.  By  the  skillful 
use  of  retractors  the  track  of  the  knife  is  laid  bare  to  the  scrutiny  of 
the  eye ;  and  blunt  methods  of  severing  tissues  being  avoided 
wherever  possible,  clean-cut  surfaces  are  left  behind,  more  prone  to 
heal  than  bruised  and  torn  ones. 

The  immediate  effect  of  anti-parasitic  principles  upon  the  improve- 
ment of  operative  technique  is  nowhere  more  evident  than  in  those 
procedures  where  internal  sources  of  infection  are  encountered  and  set 
free  during  an  operation,  as,  for  instance,  in  the  excision  of  tuber- 
culous, suppurating  joints  and  glands,  in  the  removal  of  the  diseased 
appendix  vermif  ormis,  the  evacuation  of  the  intra-peritoneal  abscesses, 
and  the  excision  of  suppurating  abdominal  tumors.  To  prevent 
accidental  contamination  of  healthy  surfaces,  or,  if  unavoidable,  to 
neutralize  its  bad  effects,  can  be  truly  said  to  be  a  newly  developed 
art.  I  may  also  mention  the  enormous  progress  in  the  safety  of  sur- 
gical interference  in  operating  upon  organs  that  can  never  be  called 
aseptic  ;  as,  for  instance,  the  rectum  ;  the  oral  cavity — in  fact,  the 
entire  digestive  tract ;  the  bladder,  and  the  uterus.  Here  operative 
technique  in  the  old  sense,  and  antisepsis  or  asepsis,  are  so  intimately 
blended  that  they  cannot  be  safely  separated,  and  ought  to  be  taught 
together  by  book  and  example. 

To  illustrate  the  meaning  of  these  remarks,  I  may  be  permitted  to 
mention  a  few  examples.  To  insure  the  success  of  an  extensive  excis- 
ion of  the  rectum  for  cancer,  we  perform  preliminary  colotomy.  Thus 
we  divert  feces  and  contamination  from  the  field  of  operation,  ren- 
dering it  aseptic  as  far  as  possible.  Likewise  we  open  the  membranous 
portion  of  the  urethra  and  pass  a  drainage  tube  into  the  bladder,  in 
order  to  prevent  the  infection  of  a  urethroplastic  wound  by  ammo- 
niacal  urine.  Not  long  ago,  in  performing  a  needful  herniotomy  upon 
a  boy-child,  I  have,  to  prevent  soiling  of  the  wound  by  urine,  per- 
formed external  urethrotomy  with  success.  All  these  operations 
represent  improvement  of  operative  technique  in  a  wider  sense. 

The  field  we  have  here  touched  is  one  where  a  clear  line  of  demarca- 
tion between  aseptic  and  antiseptic  measures  cannot  be  drawn.  In 
many  of  the  cases  belonging  to  this  order,  irrigation  is  an  important 
element  of  success  ;  let  us  therefore  devote  a  few  words  to  the  subject 
of  irrigation. 

The  wholesale  condemnation  of  irrigation  as  employed  in  the  past 
is  just  as  sure  a  sign  of  superficiality  on  the  part  of  the  critic  as  the 
slighting  of  the  important  role  of  antiseptic  agents  in  former  periods 


ASEPTIC  AND  ANTISEPTIC  DETAILS   IN   OPERATIVE   SURGERY.      63 

of  the  antiseptic  method.  As  long  as  the  preparatory  measures  to  an 
operation  were  rather  perfunctory  ;  as  long  as  the  skin,  the  surgeon's 
hands,  his  sponges,  instruments,  and  dressings  were  indifferently 
cleansed,  the  continuous  use  of  disinfectants  dui-ing  and  after  the 
operation  was  necessary  to  insure  success — that  is,  to  ward  off  violent 
suppuration.  Similarly  under  those  conditions,  the  use  of  continuous 
irrigation  during  operations  was  justified  by  the  general  improvement 
of  results  observed  after  its  employment.  As  we  have  learned  to  lay 
greater  stress  upon  and  to  practice  a  more  exact  form  of  preparatory 
asepsis,  so  the  necessity  for  chemical  germicides  and  irrigation  has 
been  restricted.  But  both  of  these  agents  have  furnished  a  valuable 
and  necessary  link  in  the  chain  of  development  of  the  discipline. 
This  view  is  confirmed  by  the  fact  that  practical  experience  tells  us 
how  indispensable  irrigation  still  is  to  the  safe  performance  of  many 
operations  in  regions  which  can  be  rendered  and  kept  aseptic  only  with 
great  difliculty  or  not  at  all.  Here,  too,  the  mechanical  effect  of  the 
stream  of  irrigating  fluid  is  infinitely  more  important,  in  my  opinion, 
than  the  chemical  influence  of  the  weak  solutions  generally  used.  It 
is  rather  the  rush  of  the  fluid  washing  away  impurities  than  the 
salicylic  or  boric  acid  dissolved  in  it  that  is  effectual. 

Accordingly,  we  rarely  employ  irrigation  in  wounds  that  are  known 
to  be  free  from  infection,  and  with  few  exceptions  never  take  strong 
solutions,  the  use  of  which  has  produced  in  the  past  a  considerable 
number  of  fatal  intoxications.  By  eschewing  chemicals  we  also  have 
seen  haemostasis  become  easier,  and  especially  have  observed  that  the 
troublesome  oozing  of  the  fresh  wound  has  been  almost  entirely  done 
away  with.  Our  dressings  grew  less  bulky  and  cumbrous  ;  they 
could  be  left  longer  undisturbed,  and,  what  is  an  important  item  in 
the  amputation  of  limbs,  could  be  bandaged  on  with  less  pressure, 
whereby  the  danger  of  marginal  necrosis  of  the  flaps  is  materially 
diminished.  In  short,  the  dryer  the  operation,  the  dryer  was  the 
course  of  healing.  How  this  matter  has  affected  the  question  of  drain- 
age we  shall  consider  presently. 

To  sum  up  we  shall  say,  then,  that  irrigation  of  an  aseptic  wound  is 
unnecessary,  even  harmful ;  that  it  should  be  only  employed  in 
wounds  which  are  per  se  not  aseptic,  such  as  those  in  the  vicinity  of 
or  within  the  several  orifices  of  the  body — as,  for  instance,  the  rectum, 
oral  cavity,  and  vagina  ;  that  irrigation  is  well  employed  during 
operations  in  and  about  accidentally  infected  or  suppurating  areas. 
A  notable  exception  to  this  rule  is  the  abdominal  cavity,  wherein 
irrigation  is  never  to  be  employed.  This  statement  seems  to  condemn 
a  widely  spread  practice,  and  some  courage  is  needed  to  express  it 
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unreservedly.  But  both  experience  and  scientific  experiment  support 
this  view.  It  will  be  objected  that  a  vast  array  of  cases  is  on  record 
wherein  irrigation  of  the  abdominal  cavity  was  practised  successfully 
by  eminent  surgeons.  To  this  we  reply,  that  where  harmless  sub- 
stances, as,  for  instance,  blood,  non-septic  contents  of  cysts,  or  abacteric 
pus  from  a  ruptured  pyosalpinx  or  ovarian  abscess,  have  accidentally 
soiled  the  peritoneum,  the  simple  wiping  off  of  the  bulk  of  these 
substances  is  sufficient  to  eliminate  danger  ;  that  in  these  cases  irriga- 
tion is  unnecessary,  and  that  recovery  takes  place  rather  in  spite  than 
in  consequence  of  irrigation.  How  entirely  useless,  nay,  pernicious, 
the  effects  of  flushing  the  peritoneum  are  in  cases  of  active  septic 
infection,  as,  for  instance,  in  the  presence  of  fetid  fecal  abscesses  due 
to  intestinal  perforation,  has  been  abundantly  demonstrated  to  myseK 
and  to  other  surgeons  here  and  abroad  by  numerous  unsuccessful 
attempts.  And  there  is  nothing  more  certain  than  that,  on 
account  of  its  complex  character,  the  peritoneal  cavity  cannot  be 
"completely  washed  clean  ;  that  germicidal  solutions  cannot  be  used  in 
a  sufficient  strength  to  be  effective,  and  that  finally  an  inert  or  weak 
solution  will  only  help  to  spread  the  elements  of  infection  to  pre- 
viously unaffected  areas.  The  substance  of  these  assertions  was 
essentially  confirmed  by  experimental  research  on  animals.* 

I  take  this  opportunity  for  a  short  diversion  to  a  subject  still  dis- 
cussed by  surgeons  and  deserving  some  notice.  Most  operations 
within  the  peritoneal  cavity  afford  no  very  rigid  test  of  the  absolute 
value  of  the  aseptic  measures  therein  employed.  The  tolerance  of  the 
peritoneum  is  almost  incredible,  and  technical  sins  committed  during 
abdominal  operations  against  the  accepted  rules  of  cleanliness,  proper 
dissection,  haemostasis,  go  much  oftener  unpunished  than  those  in- 
curred at  an  amputation,  resection,  osteotomy,  or  the  excision  of  extra- 
abdominal  tumors — in  fact,  at  all  major  operations  performed  outside  of 
the  belly.  But  let  the  limits  of  peritoneal  tolerance  once  be  over- 
stepped and  usually  the  danger  becomes  irretrievable  ;  the  patient 
generally  dies  of  septic  peritonitis,  for  which  there  is  no  adequate 
corrective.  On  the  other  hand,  if  extra-peritoneal  regions  manifest 
less  tolerance  of  slipshod  methods,  the  consequences  of  surgical 
shortcomings  are  here  often  retrievable  by  corrective  measures  of  one 
or  another  kind.  The  tolerance  of  the  peritoneum  was  only  too  often 
the  mantle  of  charity  under  which  were  hidden  from  view  sins  of 
omission  and  of  commission  of  laparotomists  without  surgical  training. 
In  laparotomy  more  than  anywhere  else  the  most  rigid  asepsis  is  a 
conscientious  duty. 

*  P.  Delbet ;  "  Recherches  erperimentales  sur  le  Lavage  du  Peritoine."  Annales 
de  Gyn.,  xxxli,  p.  165. 
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Intimately  connected  with  the  change  of  views  respecting  prepara- 
tory asepticism  and  irrigation  is  the  shifting  of  our  standpoint 
regarding  the  application  of  drainage.  Imperfect  cleanliness,  copious 
irrigation,  and  abundant  drainage  represent  the  links  of  a  chain 
forged  by  necessity.  A  faultless  asepsis  has  often  enabled  us  to  do 
away  both  with  irrigation  and  drainage.  Wounds  of  a  moderate 
extent,  for  instance,  made  in  herniotomy,  if  really  aseptic,  their  dis- 
section clean,  and  hjemostasis  perfect,  will  behave  correctly  under  an 
hermetic  collodion  dressing,  and  exactly  like  a  subcutaneous  injury. 
The  oozing  will  be  very  moderate,  scarcely  penetrating  the  thin  coat 
of  gauze  soaked  in  collodion,  swelling  none,  and  after  the  lapse  of  ten 
days  we  shall  find  the  catgut  stitches  absorbed  and  the  wound  perfectly 
healed.  This  is  a  common  observation  of  modern  surgeons  and  does 
not  need  specific  verification.  The  same  principle  finds  a  different  ap- 
plication in  certain  operations  about  the  jointsandbones,  when  so-called 
"  dead  "  spaces  must  needs  be  left  behind.  As  most  of  these  opera- 
tions are  done  with  the  aid  of  artificial  ansemia  considerable  oozing  of 
blood  follows  the  removal  of  Esmarch's  bandage.  This  blood  fills  up 
the  irregular  cavities  left  by  the  surgeon,  and,  coagulating,  forms 
there  a  solid  aseptic  plug,  which  is  gradually  consumed  and  replaced 
by  connective-tissue  elements  of  new  formation."  For  seven  years  I 
have  abandoned  the  use  of  drainage  tubes  in  those  excisions  of  joints 
and  sequestrotomies  where  it  was  possible  to  remove  all  diseased  tissue 
in  an  unexceptionable  manner.  According  to  Schede's  plan,  I  have  only 
provided  an  avenue  of  egress  for  the  first  onrush  of  oozing  blood  by 
leaving  one  or  another  angle  of  the  wound  somewhat  patulous.  A 
film  of  protective  over  this  little  gap  will  prevent  the  absorption  of 
the  blood  needed  for  filling  up  the  irregular  cavity  of  the  excision 
wound,  and  will  maintain  sufiicient  moisture  to  prevent  the  exsiccation 
of  the  coagulum. 

And  even  in  operations  where  we  are  not  absolutely  certain  of  the 
aseptic  condition  of  our  wound  we  can  often  dispense  with  the  use  of 
drainage  tubes,  and  not  incur  any  serious  risk.  Bergmann  first 
demonstrated  that  a  wound  of  doubtful  asepticity  can  yet  be  made  to 
heal  by  primary  adhesion.  He  passed  his  suture  points  through  the 
edges  of  the  wound,  leaving  them  untied,  and  then  packed  the 
open  wound  and  all  its  recesses  down  to  the  bottom  with  iodofonn 
gauze.  Over  this  was  placed  the  usual  outer  dressing.  Through  the 
capillary  action  of  the  gauze  copious  oozing  of  serum  was  encouraged, 
which  in  about  sixty  hours  lost  its  sanguinolent  character,  whereupon 
the  packing  being  extracted  the  suture  points  left  in  situ  were  closed, 
and  the  wound  was  seen  to  heal  in  a  manner  little  differing  from  pri- 
5 


66      ASEPTIC   AND   ANTISEPTIC  DETAILS   IN   OPERATIVE  SURGERY. 

mary  union.  Undoubtedly,  much  of  the  success  of  this  plan  of 
packing  and  secondary  suture  is  to  be  attributed  to  the  action  of 
iodoform,  which  has  triumphantly  withstood  various  attacks  upon  its 
reputation. 

Still  another  modification  of  this  form  of  drainage  is  now  extensively 
employed  in  abdominal  surgery,  where,  on  account  of  much  unavoid- 
able denudation  or  accidental  infection,  copious  oozing  is  to  be 
expected.  Mikulicz  was  the  first  one  to  employ  the  iodoform-gauze 
packing  successfully  in  the  abdominal  cavity,  and  his  plan  has  met 
with  widespread  and  deserved  acceptance.  First,  it  does  away  with 
the  use  of  the  drainage-tube,  and  secondly,  its  contact  with  the  peri- 
toneum causes  just  enough  adhesive  irritation  to  insure  after  its  removal 
rapid  agglutination  of  the  raw  surfaces.  Immediate  closure  of  the 
wound  can  be  practiced  after  the  extraction  of  the  packing.  But 
drainage  by  tubes  still  remains  indispensable  where  acute  progressive 
suppuration  has  to  be  dealt  with,  as  an  ample  way  of  egress  must  be 
provided  for  sticky  and  coherent  masses  of  pus,  blood-clot,  and 
sloughing  tissue. 

By  touching  this  subject  we  have  entered  the  realm  of  antisepsis 
proper.  Let  us  now  consider  the  comparative  value  of  the  principal 
measures  employed  for  combating  active,  destructive  suppuration,  the 
form  of  infection  which  the  surgeon  has  to  encounter  most  frequently 
I  unhesitatingly  declare,  and  lengthening  experience  tends  only  to 
confirm  my  conviction,  that  here  as  elsewhere,  purely  mechanical 
measures  employed  with  a  view  to  the  removal  of  excessive  tension 
and  the  thorough  evacuation  of  noxious  matter,  such  as  adequate 
incision,  properly  placed  drainage,  the  extraction  of  sloughs  and 
sequestra,  with  frequent  energetic  iri'igation,  play  a  much  more  impor- 
tant part  in  checking  mischief  than  chemical  disinfection.  Even  in 
the  treatment  of  destructive  ulcers  the  constant  bath  and  actual  cautery 
are  found  to  be  more  effective  than  chemical  applications,  though  the 
great  usefulness  of  the  latter  cannot  be  denied  in  milder  processes  of 
a  superficial  character. 

We  have  seen  that  dry  absorbent  dressings,  favoring  rapid  evap- 
oration, are  most  useful  in  the  treatment  of  extensive  aseptic  wounds, 
and  that  smaller  aseptic  wounds  can  be  advantageously  sealed  with  an 
hermetically  occlusive  collodion  pad.  An  entirely  different  principle 
obtains  in  the  dressing  of  septic  or  suppurating  lesions,  surgical  or 
accidental. 

While  capillary  attraction,  exerted  by  a  dry  absorbent  dressing,  is 
perfectly  adequate  to  drain  an  aseptic  wound  of  its  serous  discharges 
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and  while  the  rapid  drying  and  crusting  of  these  dressings  is  just  the 
thing  we  want  to  seal  a  sweet  wound  against  the  possibility  of  sub- 
sequent infection  from  without,  these  very  qualities  of  the  dry 
absorbent  and  occlusive  dressing  make  it  unfit  for  use  in  cases  where 
the  secretions  are  purulent.  'J'o  begin  with,  pus  contains  so  many 
corpuscular  elements  in  the  shape  of  leucocytes  and  shreds  of  decayed 
tissue,  all  suspended  in  a  more  or  less  viscid  medium,  that  capillary 
absorption  alone  cannot  effect  much  more  than  the  removal  of  a  portion 
of  its  serous  components.  The  remainder,  containing  the  more  solid 
part  of  the  discharges,  becomes  inspissated  and  forms  a  crust.  Thus, 
artificially,  retention  and  an  aggravation  of  the  existing  mischief  is 
brought  about.  A  moist  dressing,  protected  against  evaporation  either 
by  remoistening  or  an  outer  covering  impermeable  to  moisture,  does 
not  possess  these  disadvantages.  Inspissation  being  prevented,  the 
escaping  pus  retains  at  least  its  original  density,  and  is  evenly  absorbed 
and  distributed  through  the  interstices  of  the  entire  dressing.  Crust- 
ing and  retention  will  be  prevented,  especially  if  the  dressings  are 
frequently  renewed.  An  additional  and  very  valuable  quality  of 
the  moist  dressing  is  the  soothing  effect  it  exerts  upon  the  inflamed 
parts.  It  soon  acquires  the  temperature  of  the  covered  region,  and 
the  combination  of  warmth  and  moisture  presents  the  most  valuable 
features  of  the  time-honored  poultice  without  its  drawbacks. 

Is  the  impregnation  by  gei-micides  of  moist  dressings  used  in  cases 
of  suppuration  effective  and  necessary,  or  not  ?  My  answer  is  unhes- 
itatingly negative.  While  the  microbes  contained  in  dense  masses  of 
pus  will  remain  unscathed  by  the  minute  quantities  of  a  chemical  con- 
tained in  our  dressings,  these  will  be  very  often  sufficient  to  irritate  the 
skin  into  florid  eczema.  Adequate  incisions,  efficient  drainage,  fre- 
quent change  of  dressings  supplemented  by  irrigation,  contain  the 
essence  of  the  successful  treatment  of  suppuration. 

In  summing  up,  we  will  say,  finally,  that  though  chemical  steriliza- 
tion is  still  important,  and  even  indispensable  in  some  fields  of  modern 
surgery,  main  stress  belongs  to  those  mechanical  measures  of  purifica- 
tion which  comprise  the  essential  part  of  aseptic  preparation. 

Having  passed  in  review  the  present  status  of  anti-parasitic  surgery 
we  see  that,  although  incisive  changes  have  befallen  the  means  em- 
ployed, the  princii^le  upon  which  the  discipline  was  gi'ounded  remains 
unshaken.  The  living  spark  of  truth  has  survived  the  pedantry  and 
over-zeal  of  the  advocates,  as  well  as  the  sneers  and  contempt  of 
the  opponents  of  the  new  departure.  Its  blessings  have  soothed  and 
removed  untold  suffering  and  misery — have  saved,  I  might  say,  mil- 
lions of  lives.     For  all  this,  humanity  is  indebted  to  one  man,  whose 
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intellect  pierced  the  deadly  mists  that  overhung  the  practice  of  surgery. 
That  to  the  activity  of  the  surgeon,  though  it  still  remains  surrounded 
by  grave  responsibilities,  was  added  a  vastly  increased  element  of 
pleasure,  the  gaiidiiim  certaminis  against  disease  and  death — for  this 
gift  to  his  fellow-surgeons,  we  are  indebted  to  Sir  Joseph  Lister. 


Dr.  Arthur  T.  Cabot,  of  Boston,  Mass. 

Mr.  President  and  Gentlemen  of  the  Congress  : — We  are  fortunate 
in  enjoying  this  opportunity  to  hear  a  subject  of  such  vital  interest 
to  us  all,  set  forth  in  so  thorough  and  satisfactory  a  manner. 

I  can  hope  to  add  little  to  this  very  complete  account  of  the  present 
position  of  bacteriology,  but  I  wish  to  say  a  few  words  of  the  impor- 
tant influence  these  constantly  advancing  investigations  have  had 
upon  the  practice  of  surgery.  And  first,  I  think  that  it  is  becoming 
that  we,  surgeons  of  this  country,  should  express  our  high  appre- 
ciation of  the  debt  that  we  owe  to  the  scientific  workers,  whose 
researches  in  this  field  of  bacteriology  have  made  modern  surgery 
possible.  It  is  the  knowledge  of  how  to  obtain  aseptic  healing  of 
wounds  that  has  revolutionized  surgical  practice,  and  has  given  that 
impulse  to  our  art  for  which  the  last  half  of  the  nineteenth  century 
will  alwaj^s  be  remembered. 

Every  surgical  operation  is  an  experiment  in  bacteriology,  and 
should  be  closely  studied  as  such.  I  would  point  out  a  few  instances 
in  which  valuable  bacteriological  discoveries  wei'e  foreshadowed  by 
clinically  observed  facts. 

Aseptic  surgery  first  only  sought  to  exclude  germs  which  might 
cause  fermentation,  and  so  lead  to  suppuration.  Clinically,  the 
methods  employed  were  found  to  diminish  the  liability  to  septicaemia, 
erysipelas,  etc.  Then  came  that  remarkable  series  of  investigations, 
which  established  the  direct  pathogenic  action  of  certain  forms  of 
bacteria,  showing  that  these  wound  fevers  were  directly  due  to  the 
growth  in  the  body  of  special  organisms.  These  discoveries  silenced 
many  of  the  last  objections  that  were  urged  against  the  antiseptic 
system. 

Again,  the  clinicians  after  further  experience  found  that  wounds 
did  well  even  when  moderately  exposed  to  the  action  of  micro-organ- 
isms. It  was  only  after  the  opponents  of  antiseptic  methods  had 
made  a  point  of  this,  that  the  explanation  was  found.  Scientific 
investigation  demonstrated  the  fact  that  the  living  tissues  were  not 
passive  breeding  places  for  bacteria,  but  that  they  were  able  to  offer 
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a  very  considerable  resistance  to  the  growth  of  micro-organisms.  As 
Dr.  Welch  has  said,  it  took  a  considerable  dose  of  the  bacterial  poison 
to  produce  an  effect  upon  healthy  tissues.  This  discovery  was  a  great 
boon  to  the  surgeon,  for  he  was  now  emancipated  from  the  super- 
stitious di-ead  of  the  entry  of  one  or  two  organisms  into  the  wound. 
It  enabled  him  to  lay  aside  some  of  the  most  troublesome  antiseptic 
precautions,  the  spray  first,  and  subsequently  irrigation.  What  Pro- 
fessor Welch  has  said  with  reference  to  the  investigations  of  Professor 
Halstead  on  the  action  of  corrosive  sublimate  on  wounds  is  interest- 
ing as  explaining  the  extremely  good  i-esults  which  immediately  fol- 
lowed the  giving  up  of  strong  antiseptic  washes,  and  relying  upon 
the  tissues  for  satisfactory  healing.  The  molecular  death  which  is 
caused  by  the  antiseptic  hinders  the  healing  of  the  wound.  The 
surgeon  has  also  discarded  dressings  impregnated  with  powerful  anti- 
septics in  favor  of  absorbent  dressings,  which  by  removing  moisture 
deprive  the  organisms  of  one  necessary  condition  of  their  growth. 

As  you  have  heard  in  the  two  interesting  papers  this  afternoon,  the 
most  active  researches  are  being  urged  forward  to  determine  the 
agencies  by  which  the  tissues  oppose  bacterial  growth.  It  was  known 
to  Professor  Lister  that  a  fresh  clot  of  blood  had  antiseptic  properties, 
and  it  has  now  been  shown  by  numerous  experiments  that  fresh  blood 
serum  is  bactericidal  to  a  considerable  degree.  This  action  is  thought 
to  be  dependent  upon  a  ferment-like  proteid,  for  which  Hankin  pro- 
poses the  name  "  defensive  proteids." 

At  the  same  time  we  have  another  series  of  investigations  pointing 
to  the  cells,  and  especially  the  leucocytes  and  amoeboid  cells,  as 
having  the  power  of  devouring  bacteria,  and  so  removing  them. 
This  fact  has  been  shown  by  so  many  observations  that  it  seems  to  be 
pretty  certainly  established.  The  only  question  is  which  of  the  two 
processes  is  distinctly  destructive.  Some  claim  that  it  is  only  after 
the  cells  have  been  destroyed  by  the  action  of  the  blood  serum  that 
the  cells  devour  them.  Certainly,  the  destructive  action  of  the  serum 
has  been  proved,  and  it  is  hard  to  say  whether  the  cells  have  indepen- 
dent bactericidal  power,  for  we  can  only  study  them  in  the  presence 
of  the  serum  of  the  tissues. 

These  observations  which  apparently  have  little  direct  application 
to  surgery  may  interest  the  surgeon  by  explaining  certain  of  the 
clinical  phenomena  in  wound  fevers.  In  erysipelas,  for  instance,  we 
have  an  invasion  of  the  lymphatics  with  bacteria  ;  inflammation  of 
the  tissues  is  set  up,  serum  is  poured  out,  and  an  abundance  of 
leucocytes  surround  the  bacteria.  The  bacterial  invasion  of  the 
tissue  goes  on  in  advance,  and  the   inflammation  follows  behind  it, 
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while  behind  that  the  tissues  resume  their  natural  appearance.  It 
seems  as  though  the  inflammation  destroyed  and  removed  the  bacteria, 
and  left  the  tissues  free.  A  somewhat  similar  effect  is  produced, 
although  in  a  lesser  degree,  by  the  artificial  inflammation  set  up  in 
advance  of  the  erysijaelas  by  the  application  of  strong  tincture  of 
iodine,  and  whatever  effect  these  measures  have  is  probably  to  be  ex- 
plained by  the  pouring  out  of  serum  in  connection  with  this  irritation, 
and  the  escape  of  leucocytes  and  amoeboid  cells  from  the  vessels, 
these  latter  taking  up  and  removing  the  micrococci  that  have  been 
destroyed.  This  is  a  very  pretty  theory,  and  it  seems  to  be  in  accord 
with  these  two  obsei'vations. 

I  wish  to  say  a  word  about  dressing  materials,  and  the  care  of 
wounds.  It  has  been  pointed  out  how  important  it  is  to  prevent 
molecular  death,  and  not  to  handle  the  wound.  It  is  also  important 
not  to  place  animal  sutures  in  the  wound,  or  as  Dr.  Welch  has  said  to 
strangulate  the  tissues  by  deep  sutures.  It  is  better  to  prevent  the 
presence  of  dead  spaces  by  the  use  of  pressure.  It  has  been  shown 
that  animal  sutures  even  when  aseptic  are  special  breeding  places  for 
bacteria  in  wounds  otherwise  exempt  from  them,  and  dead  tissues  act 
in  a  similar  way. 

I  have  made  experiments  by  taking  cultures  from  the  skin  immedi- 
ately before  the  operation,  and  again  just  before  the  closure  of  the 
wound,  and  have  found  that  where  the  skin  was  aseptic  at  the  begin- 
ning, enough  micro-organisms  had  been  conveyed  there  by  the  air,  or 
otherwise,  to  distinctly  show  their  presence  in  cultures  taken  later. 
This  shows  that  the  wound  has  a  certain  number  of  bacteria  sown  in 
it,  and  it  can  therefore  be  seen  that  the  seed  is  there  so  that  the 
necrotic  tissue  or  catgut  would  serve  as  a  soil  for  their  growth. 


Dr.  Harold  C.  Ernst,  of  Boston,  Mass. 

The  relation  of  bacteria  to  suppuration  has  been  the  subject  of 
much  discussion  ever  since  the  modern  methods  of  investigation  were 
introduced,  and  the  question  is  not  settled  even  now; 

In  an  article  that  I  had  the  honor  of  reading  before  the  American 
Surgical  Association  several  years  ago,  one  of  the  conclusions  was 
thus  stated:  "  So  far  as  the  experiments  go,  they  tend  to  show  that  no 
f  onn  of  the  suppurative  process  in  man  is  unattended  by  bacteria,"  and 
that  "this  conclusion — that  of  the  dependence  of  the  suppurative 
processes  upon  bacteria — is  very  strongly  supported  by  the  most 
recent  evidence  of  the  best  equipped  workers  in  the  field  of  bacterio- 
logical research. " 
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This  assertion  does  not  need  to  be  very  considerably  modified,  how- 
ever, even  now,  for  in  the  face  of  such  work  as  can  be  quoted, 
like  that  of  Grawitz  and  de  Barj,  Christmas,  Janowski,  Steinhaus, 
Fuchs,  Lemiere,  and  many  others,  it  cannot  be  said  that  actually  no 
suppuration — or  at  least  a  process  answering  all  the  histological 
requirements  of  that  expression — occurs  without  the  action  of  bacteria. 
The  experiments  spoken  of  make  it  impossible  to  doubt  that  such 
processes  as  they  speak  of  may  occur. 

That  this  result  from  the  aseptic  introduction  of  chemical  substances, 
and  the  consequent  appearance  of  apparent  suppuration,  is  the  same 
as  the  suppurative  processes  occurring  in  man,  and  against  which  the 
surgeon  exercises  so  much  ingenuity,  can  hardly  be  asserted.  It  is  an 
experimental  suppuration  perhaps,  but,  so  far  as  is  apparent,  it  differs 
from  the  processes  observed  in  man  entirely,  for  this  experimental 
process — suppuration  produced  by  chemicals — is  localized  and  never 
spreads  from  the  place  of  origin,  there  is  never  any  metastasis,  the 
amount  is  directly  in  proportion  to  the  amount  of  the  in-itating  agent 
m^ade  use  of,  and  the  products  of  this  form  of  suppuration  never  pro- 
duce new  activity  when  introduced  into  other  animals,  characteristics 
which  differ  very  markedly  from  what  is  known  of  true  bacterial,  or, 
as  may  be  said,  of  human,  suppuration.  It  does  not  seem,  therefore, 
that  it  is  incumbent  upon  the  surgeon  to  think  much  of  what  the 
laboratoiy  tells  us  of  the  experimental  successes  in  the  direction  of  the 
production  of  a  non-bacterial  necrosis,  the  fact  remains  that  those 
forms  with  which  he  is  called  upon  to  deal  are  the  result  of  the  activity 
of  bacteria,  which  in  most  cases,  excepting  those  spoken  of  by  Dr. 
Welch,  gain  access  to  the  wounds  from  without. 

It  is  of  importance,  however,  that  he  should  be  thoroughly  famiUar 
with  what  he  uses  against  these  bacteria,  either  in  the  way  of  aseptic 
surgery  or  in  the  form  of  application  to  the  wounds,  and  in  this  direc- 
tion the  investigations  tending  to  show  that  certain  of  the  materials 
most  commonly  used  against  bacteria — used  with  the  set  purpose  of 
destroying  them — in  reality  have  a  marked  influence  in  aiding  the 
growth  of  these  organisms  by  diminishing  the  chemio-tactic  power 
of  the  surrounding  tissue  cells,  are  of  extreme  importance.  It  is 
certainly  startling  to  be  told,  as  is  recently  the  case,  that  certain  chem- 
ical substances,  without  being  of  themselves  pyogenic,  favor,  in  varying 
degrees,  the  action  of  certain  of  the  pyogenic  bacteria,  this  having 
been  already  worked  out  with  the  S-P.  Albus:  and  that  the  sub- 
stances are,  notably  carbolic  acid,  aqueous  extracts  of  the  staphylococci 
themselves,  and  corrosive  sublimate,  1-1000. 


72  DISCUSSION   ON   WOUND   INFECTION. 

Of  course  it  is  not  supposed  that  anything  more  occurs  than  an 
action  upon  the  chemio-tactic  activity  of  the  tissue-cells,  but  if  it  be 
true  that  this  happens  in  any  degree  after  the  use  of  such  common 
antiseptics  as  here  mentioned,  it  certainly  means  that  even  more  atten- 
tion must  be  paid  to  the  details  of  cleanliness  than  heretofore,  and  that 
less  reliance  may  be  placed  upon  the  ordinary  germicides  in  sui'gical 
practice.  It  also  indicates  how  little  we  really  know  of  the  complex 
processes  going  to  make  up  the  infection  of  wounds,  and  should  serve 
to  increase  the  energy  with  which  these  problems  are  being  studied. 

The  whole  subject  of  chemio-taxis,  positive  and  negative,  must  be 
much  more  clearly  understood  than  is  at  present  the  case,  and  with  its 
more  perfect  comprehension  may  come  to  us  more  light  than  we  yet 
have  upon  many  problems. 

Important  as  the  study  of  this  property  in  the  cells  undoubtedly  is, 
it  should  not  be  too  hastily  concluded  that  the  theory  of  phagocytosis 
has  no  ground  upon  which  to  base  it,  for  there  certainly  occur  phe- 
nomena that  seem  to  be  inexplicable  upon  any  other  basis,  and  so  it  is 
that  the  study  of  the  action  of  the  "  macrophages "  and  "  micro- 
phages"  should  not  be  neglected,  as  seems  to  be  too  much  the  tendency 
at  the  present  time.  It  is  perfectly  true  that  this  theory  does  not 
explain  everything  in  the  way  of  the  resistance  of  the  system  to  bac- 
terial action,  but  it  is  too  much  to  hoj^e  that  any  theory  will  do  so,  and 
the  probable  outcome  of  all  the  work  will  be  that  we  shall  learn  that 
there  are  more  than  one  or  two  influences  in  every  case,  either  for  the 
protection  of  the  system  against  the  entrance  of  a  bacterial  enemy  or 
for  the  destruction  of  this  enemy  after  it  has  once  gained  entrance. 
Indeed  such  a  result  is  foreshadowed  in  many  directions  by  work 
already  published.  Such  experiments  as  those  of  Kraske,  indicating 
the  plurality  in  origin  of  a  process  like  osteomyelitis,  of  Verneuil  and 
Clado,  giving  presumptive  evidence  of  the  apparent  identity  of  ery- 
sipelas and  acute  lymphangitis,  of  Rinne,  in  which  he  was  never  able 
to  induce  bacteria  injected  elsewhere  to  enter  the  necrotic  inflammatory 
nodules  produced  by  the  introduction  of  chemical  materials,  shows 
this  in  one  direction;  whilst  all  the  work  done  upon  the  positive 
destructive  agency  of  the  blood  upon  bacteria  points  to  it  in  another. 

The  same  ideas  are  brought  up  by  the  studies  in  regard  to  immunity 
that  are  being  so  frequently  published,  and  that  must  have  the  result 
of  increasing  our  knowledge  upon  such  an  important  point.  Metschni- 
koif ,  Avith  his  elaborate  investigations  upon  phagocytosis  and  immunity, 
Reichel  in  his  work  upon  the  immunity  secured  by  increasing  doses 
of  cultures  of  certain  pyogenic  bacteria,  and  Massart  and  Bordet,  with 
the  recent  and  important  i-esults  of  the  Klemperers  in  regard  to  pneu- 
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monia,  among  many  others,  have  thrown  much  light  upon  this  subject; 
although  the  most  that  has  as  yet  been  done  is  to  give  us  an  indication 
of  what  may  possibly  be  hoped  for  when  these  complex  problems  are 
nearer  a  solution  than  is  at  present  the  case.  The  work  of  Massart  and 
Bordet  is  especially  deserving  of  notice  it  seems  to  me,  as  having 
particular  reference  to  the  subject  in  hand.  Among  the  causes  tending 
to  the  diminution  of  immunity  they  speak  of:  1,  the  products 
secreted  by  the  inoculated  bacteria;  2,  the  introduction  of  products 
secreted  by  another  organism;  3,  exposure  to  unfavorable  conditions 
or  traumatism;  4,  the  introduction  of  certain  definite  chemical  sub- 
stances; 5,  and  the  use  of  anaesthetics.  Their  conclusions  are:  1,  the 
leucocytes  are  bathed  in  humors  charged  with  products  secreted  either 
by  the  bacteria  or  the  altered  cells;  these  products  attract  the  phago- 
cytes, retain  them  in  the  tissues  and  prevent  them  from  migrating 
towards  the  menaced  point,  whereas  under  normal  conditions  the 
phagocytes  direct  themselves  toward  these  points  by  reason  of  their 
chemio-tactic  powers  ;  2,  the  leucocytes  are  repelled  from  the  points 
invaded  by  the  bacteria  because  of  the  presence  of  products  which 
exert  a  negative  chemio-tactic  action;  3,  anaesthesia  facilitates  or 
aggravates  infection  by  suppressing  the  irritability  of  the  phagocytes. 
In  other  words,  besides  using  our  efforts  to  prevent  the  entrance  of 
bacteria  to  wounds,  we  must  also  study  and  make  use  of  all  means 
that  increase  the  chemio-tactic  powers  of  the  tissue-cells. 

If  one  were  obliged  to  sum  up  the  present  position  of  affairs,  it 
would  be  something  like  this:  Notwitstanding  the  laboratory  experi- 
ments to  show  the  possible  occurrence  of  chemical  suppuration,  it  still 
remains  to  be  demonstrated  that  the  infection  of  wounds  as  seen  in 
practice  occurs  without  the  influence  of  bacterial  activity.  The  num- 
bers and  variety  of  bacteria  thus  occurring  is  well  shown  by  the 
summaries  of  Zuckermann  and  Karlinski.  This  being  true,  such 
researches  as  those  of  Ullman  and  Welch,  shoAving  where  these  bac- 
teria are  most  commonly  found,  are  of  especial  value.  And  the  most 
important  lessons  yet  taught  to  us  are  those  which  warn  us  that  our 
pupilage  is  not  yet  over,  and  that  we  are  but  entering  upon  the  first 
stage  of  our  knowledge  of  the  processes  spoken  of  here  to-day. 

Me.  Thomas  Beta:n^t,  of  London. 

Having  been  so  kindly  called  upon  by  your  Chairman,  I  can  not 
refuse  to  make  a  few  remarks  upon  this  important  subject.  As  I 
listened  to  the  papers  with  which  we  have  been  favored  I  felt  that 
they   were   really  bacteriological  papers,   and  although  they  had  a 
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practical  bearing  on  our  work,  they  are  difficult  papers  to  discuss. 
Bacteriology"  is  a  line  of  work  in  which  our  younger  surgeons  are 
progressing  verj^  satisfactorily,  and  let  us  do  everything  to  encourage 
them  in  their  work  ;  but  we  are  still  a  little  in  the  dark  as  to  how 
these  bacteria  act,  whether  it  is  by  their  direct  action  on  the  tissues  or 
by  the  toxic  influence  which  they  have  during  their  j^eriod  of  growth  ; 
at  any  rate,  we  start  with  the  accepted  idea  that  bacteria  have  a  most 
important  influence  upon  the  progress  of  a  wound.  We  are  ready  to 
recognize  with  Pasteur  and  Lister  that  these  are  the  great  enemies  to 
wound  repair,  and  we  naturally  direct  our  attention  in  this  direction 
to  know  how  we  can  neutralize  their  evil  influence. 

In  thinking  of  these  things,  we  must  remember  that  if  bacteria  are 
the  seed,  the  soil  cannot  be  of  less  importance,  and  it  is  possible  that 
the  attention  of  the  profession  has  not  been  sufficiently  directed  to 
the  importance  of  the  soil  in  which  the  bacteria  grow.  We  can  not 
but  think  of  past  surgery.  If  the  theories  of  the  present  ai'e  right, 
how  was  it  possible  for  a  wound  to  heal  or  a  patient  to  recover  after  a 
severe  operation  ?  Yet  we  know  that  they  did  and  in  some  cases  in  as 
good  a  proportion  as  they  do  now.  Hence  the  soil  is  of  primary 
importance.  If  the  soil  is  not  suited  to  the  growth  of  the  seed,  the 
seed  will  die.  I  was  pleased  to  hear  Dr.  Welch  dwell  so  fully  upon 
the  importance  of  this  subject.  I  think  I  can  say  that  no  surgeon  of 
any  experience  would,  unless  under  circumstances  of  grave  urgency, 
submit  a  patient  to  a  severe  operation  without  a  certain  preparation. 
That  is  to  say,  he  would  not  operate  immediately  after  traveling  a 
long  railroad  journey,  where  the  j^hysical  and  nervous  condition  of 
the  patient  is  depresssed.  Under  such  circumstances  no  operation, 
however  trivial,  should  be  done  unless  the  case  is  urgent.  This  shows 
the  importance  of  looking  at  the  condition  of  the  subject.  If  we 
refuse  to  examine  the  condition  of  the  kidneys  and  see  that  they  ai*e 
doing  their  work  efficiently,  how  useless  it  is  to  talk  about  antiseptic 
details.  The  condition  of  the  kidneys  is  as  important  as  any  wound 
treatment.  If  the  great  excretory  organs  are  not  acting  well,  no  care 
bestowed  upon  the  wound  will  bring  about  a  satisfactory  result.  The 
condition  of  the  patient,  that  is,  of  the  soil,  must  be  carefully  consid- 
ered. Granting  then  that  the  condition  of  the  soil  is  satisfactory,  that 
the  patient  is  strong  and  healthy,  and  his  bodily  functions  are  all 
active,  then  the  question  of  bacteria  has  to  be  considered.  A  healthy 
granulating  wound  will  doubtless  resist  the  action  of  many  bacteria, 
unless  the  sepsin  becomes  so  strong  as  to  become  poisonous.  Under 
such  circumstances,  trouble  will  come.  We  know  that  a  large  quan- 
tity of  bacteria  of  different  varieties  may  be  injected  into  the  tissues 
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of  an  animal  fairly  healthy  and  no  harm  follow,  while  under  other 
circumstances  great  harm  ensues.  Let  us  keep  that  fact  clearly  before 
us.  If  the  general  condition  of  the  patient  is  good,  the  influence  of 
bacteria  sinks  comparatively  into  insignificance.  We  must,  however, 
accejit  the  fact  that  bacteria  when  introduced  will  cause  harm  if  some 
measures  are  not  taken  to  neutralize  their  influence.  What  are  these 
measures  ?  Those  who  introduced  the  antiseptic  theory  doubtless 
made  too  much  of  the  spray  and  the  exclusion  of  atmospheric  air. 
Many  smiled  at  these  measures  at  the  time,  but  the  spray  is  now  given 
up.  It  has  been  recognized  to  have  been  a  mistake.  Then  came 
irrigation,  and  for  my  own  part  I  believe  in  irrigation.  Not  irrigation 
constantly  during  the  progress  of  the  operation,  that  is  unnecessary, 
but  irrigation  of  the  wound  after  the  operation  with  boiled  water,  or 
possibly  better,  with  something  added  to  the  water,  such  as  mercuric 
salts,  carbolic  acid,  or  in  preference  the  tincture  of  iodine.  I  prefer  a 
few  drops  of  tincture  of  iodine  or  of  the  solution  of  iodine  added  to 
the  water,  sufficient  to  make  it  of  a  light  sherry  wine  color  for  clean 
wounds  and  of  a  dark  sherry  wine  color  for  dirty  wounds.  Iodine  is 
one  of  the  best  antiseptics  we  possess  and  it  is  a  good  styptic,  causing 
contraction  of  all  the  capillaries.  I  dress  my  wounds  with  a  dry 
dressing.  The  form  of  the  dry  dressing  may  be  left  to  the  fancy  of  the 
surgeon.  As  long  as  the  principle  is  carried  out  the  details  matter 
little.  I  use  mercuric  wool  between  two  layers  of  gauze.  It  is 
absorbent,  taking  up  the  secretions  which  do  not  undergo  decomposi- 
tion. I  like  also  to  use  a  little  iodol  [one  part  to  from  one  to  four 
parts  boracic  acid]  dusted  over  the  surface  and  into  the  wound  before 
dressing  it.  This  tends  to  keep  the  wound  pure  for  the  first  thirty-six 
hours,  whatever  may  be  in  the  wound.  In  every  operation,  however 
well  performed,  there  is  a  certain  amount  of  damage  to  the  tissues  and 
there  must  be  some  molecular  death  of  tissue  in  the  line  of  the  incision, 
however  cleanly  made.  There  must,  therefore,  be  more  or  less  decom- 
position. In  this  is  the  point  of  danger,  for  chemical  changes  must 
take  place  in  the  dead  tissue  and  may  lead  to  trouble.  By  neutraliz- 
ing these  by  antiseptics  you  give  time  for  nature  to  clean  the  wound, 
and  this  occurs  in  forty-eight  hours  when  repair  goes  on  satisfactorily. 
For  that  reason  it  comes  almost  to  be  a  necessity  that  some  provision 
must  be  made  for  drainage,  so  that  the  fluid  which  is  poured  out  after 
any  wound  shall  not  be  retained.  I  always  regret,  however,  to  see  a 
great  rubber  drainage  tube  passing  through  a  wound.  It  may  be  a 
joint  or  through  a  thigh  or  stump.  Such  a  drainage  tube  is  a  seton 
and  is  not  necessary.  A  small  drainage  tube  at  the  most  dependent 
part  of  the  wound  is  all  that  is  required  and  this  onl}^  for  forty-eight 
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hours.  By  that  time  all  of  the  capillaries  will  have  closed,  the  circu- 
lation will  have  been  restored,  and  all  that  the  wound  needs  is  rest. 
After  removing  the  drainage  tube,  re-dress,  applying  pressure,  which 
is  better  than  deep  sutures,  which  as  a  rule  do  nothing  but  harm. 
Then  leave  the  part  alone  and  you  get  all  the  results  that  you  want. 


Mr.  JoHif  Chiene,  of  Edinburgh. 

I  have  to  thank  the  President  for  giving  me  an  opportunity  to  say 
a  word  on  this  important  subject.  It  was  my  privilege  to  assist  Mr. 
Lister  when  he  was  Professor  of  Clinical  Surgery  in  Edinburgh  in  his 
hospital  work.  I  wish  to  bear  my  testimony  to  the  fact  that  the 
longer  I  live  the  more  I  believe  in  the  work  that  he  has  done  and  the 
impress  he  has  made  upon  surgery.  We  have  to-day  heard  two  papers 
read,  one  by  a  practical  surgeon  who  is  a  pathologist,  and  one  by  a 
pathologist  who  takes  a  great  interest  in  practical  surgery.  With 
regard  to  Dr.  Park's  paper,  I  have  to  corroborate  everything  that  he 
has  said.  I  was  especially  interested  in  one  point,  and  that  is  the 
importance  of  investigating  the  relation  of  anaesthetics  to  sepsis. 
That  is  a  new  matter  to  me,  and  when  I  return  I  shall  get  one  of  my 
assistants  to  look  into  that  matter.  I  was  pleased  to  hear  Dr.  Cabot 
say  that  we  have  to  go  to  our  laboratories  for  assistance  in  our  practical 
work.  There  is  in  Edinburgh,  in  connection  with  the  department  of 
surgery  over  which  I  have  control,  a  laboratory,  where  all  the  dis- 
charges, etc.,  are  examined.  I  look  upon  that  as  a  nursery  or  botanical 
garden  which  enables  us  to  gain  further  knowledge.  I  can  not  agree 
with  Mr.  Bryant  that  these  matters  are  not  of  great  practical  impor- 
tance. They  are  most  important  investigations  on  which  the  surgeon 
must  depend  in  his  daily  work. 

I  was  much  pleased  with  one  investigation  which  has  been  made 
in  the  Pathological  Laboratory  of  the  Johns  Hopkins  Hospital. 
(May  I  say  here  that  I  know  of  no  place  where  there  is  better  scientific 
work  being  done).  From  work  done  in  that  institution.  Dr.  Welch 
points  out  what  was  long  ago  spoken  of  by  Lister,  that  is  the  anti- 
septic value  of  the  blood  clot.  I  want  to  go  back  a  little  in  the  history 
of  our  surgery.  I  want  you  to  go  back  to  the  days  of  John  Hunter, 
who  was  the  first  to  point  out  the  value  of  the  blood  clot.  Healing 
by  blood  clot  is  described  by  John  Hunter.  I  was  sorry  to  hear  this 
spoken  of  as  Schede's  method.  We  do  not  have  to  go  to  our  German 
friends  for  this,  but  to  John  Hunter,  who  looking  to  the  time  in  which 
he  lived  may  be  considered  as  much  an  American  as  a  Scotchman. 
You  will  find  in  his  work,  healing  by  blood  clot  described.     What  is 
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more,  when  my  friend,  Dr.  Yandell,  first  visited  Edinburgh,  fourteen 
years  ago,  he  asked  me  to  give  him  some  lectures  for  his  journal,  "  The 
American  Practitioner."  The  lectures  which  I  gave  him  were  on 
healing  by  blood  clot  and  were  published  in  the  Louisville  Medical 
Journal  in  1878.  Speak  of  this  as  Americans,  as  the  Louisville 
method,  if  you  wish,  but  do  not  call  it  Schede's  method. 

I  was  interested  in  hearing  Dr.  Welch  say  that  with  all  his  care  he 
was  unable  to  destroy  the  organisms  in  the  deeper  layers  of  the  skin. 
Since  I  have  given  up  the  spray  I  have  insisted  on  constant  washing 
of  the  hands.  I  am  sorry  that  I  had  to  give  up  the  spray.  I  gave  it 
up  on  the  principle  that  when  a  man  is  left  alone  he  is  in  danger  of 
losing  his  influence  if  he  holds  on  to  what  everybody  else  has  given 
up.  My  hands  are  purified  at  the  beginning,  but  there  are  organisms 
which  may  come  to  the  surface,  and  these  must  be  destroyed  by  the  anti- 
septic. The  spray  served  as  a  constant  purifier  of  the  skin  during  the 
operation,  and  I  almost  wish  that  I  could  go  back  to  the  days  of  the 
spray. 

Both  Dr.  Park  and  Dr.  Welch  used  the  term  integrity  of  the  tissues. 
I  would  prefer  to  use  the  term  vitality  of  the  tissues.  I  wish  again  to 
go  back  to  John  Hunter,  who  also  speaks  of  the  vitality  of  the  tissues, 
and  what  is  more  he  defines  what  he  means.  He  describes  it  as  the 
power  of  the  tissues  to  resist  putrefaction.  If  you  will  read  John 
Hunter's  works  you  will  see  that  he  points  out  healing  by  blood  clot 
and  speaks  of  the  vitality  of  the  tissues  and  defines  the  term  as  it  would 
be  defined  to-day.  As  surgeons  we  have  a  double  duty  to  perform. 
We  have  ^oth  to  destroy  the  plant  and  improve  the  soil  and  the  result 
will  be  a  further  advance  toward  what  we  all  desire — prolongation  of 
human  life. 


De.  Abpad  G.  Geester,  of  New  York. 

Permit  me,  Mr.  President,  a  few  words  in  reply,  but  first  I  wish 
to  thank  you  and  the  committee  for  the  honor  which  has  been  shown 
to  me  by  the  invitation  to  speak  on  this  subject  in  which  the  practical 
surgeon  is  much  interested.  The  papers  have  discussed  the  subject 
largely  from  a  theoretical  aspect.  It  is  our  duty  as  practical  surgeons 
to  acknowledge  the  excellent  and  great  service  that  purely  scientific 
investigation  of  bacteriological  subjects  has  rendered  to  practical 
surgery. 

In  regard  to  the  claim  brought  forward  for  John  Hunter  by  our 
distinguished  friend  from  Edinburgh  :  with  the  utmost  willingness  to 
acknowledge  his  merit  I  must  say  that  John  Hunter's  teachings  were 
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forgotten  for  many  years  by  the  practical  surgeon.  Nobody  will 
gainsay  the  truth  of  this.  For  instance,  healing  by  blood  clot  was  not 
practiced  in  those  years,  when  we  were  taught  tliat  it  was  bad  surgerj'^ 
to  close  up  wounds,  and  that  the  safest  was  the  open  method  of  treat- 
ment. There  is  no  doubt,  that  Schede  taught  first  the  way  how  to 
make  a  wound  heal  under  the  blood  clot,  and  do  this  consciously  and 
purposely,  not  accidentally.  To  adopt  this  plan  to  varying  conditions 
requires  the  observation  of  a  certain  technique,  and  this  technique  was 
worked  out  by  Schede.  Now  then,  do  not  let  us  belittle  the  services 
of  a  man  like  Schede,  who  has  revised  and  utilized  the  knowledge  of 
the  fact  well  established  long  before.  It  does  not  make  John  Hunter 
a  whit  smaller  if  we  pay  due  honor  to  Schede, 

In  regard  to  contact  infection.  Among  the  many  sources  of  contact 
infection  that  have  been  enumerated  by  Dr.  Welch  and  Dr.  Park  there 
was  one  which  was  not  mentioned  and  to  which  I  shall  allude.  It  is 
all  the  more  ludicrous  because  it  is  frequently  practiced  by  men  who 
are  strong  believers  in  the  value  of  antiseptic  methods  :  I  mean  the  bad 
habit  that  some  operators  have  of  scratching  the  face  or  smoothing  the 
hair  during  operations.  Just  imagine  the  spectacle,  when  all  the  prep- 
arations down  to  the  last  minutias  are  made  with  all  care,  the  sjjray 
started  (and  I  would  say  that  the  spray  is  used  to  this  day  both  abroad 
and  in  this  country),  the  room  filled  with  an  atmosphere  of  carbolic 
vapor,  hands  scrubbed  and  every  thing  done.  The  patient  is  brought 
in  then  and  scrubbed  and  the  surgeon  begins  to  operate.  Having  to 
use  his  I'ight  hand,  the  left  being  engaged,  he  suddenly  claps  the  knife 
into  his  mouth.  How  ridiculous  it  is  to  talk  of  antiseptic  methods 
unless  we  learn  to  overcome  these  little  bad  habits. 

No  truer  word  was  used  here  to-day  than  that  by  Professor  Cabot 
when  he  said  that  every  surgical  operation  is  an  experiment  in  bacteri- 
ology. That  expresses  the  essence  of  successful  surgery  of  to-day.  I 
have  always  taught  and  said  that  when  we  go  into  the  surgical  depart- 
ment of  a  hospital,  it  is  not  what  the  surgeon  is  doing  or  how  he  is 
doing  it  that  should  first  interest  us.  That  is  a  secondary  consider- 
ation. I  never  ask  what  the  strength  of  his  solutions  are,  whether  he 
uses  drainage  or  iodoform  but  I  go  into  his  wards  when  the  dressings 
are  changed  and  look  at  the  wounds.  That  is  the  crucial  test.  If  they 
heal  by  first  intention  without  suppuration,  I  bow  down  before  his 
methods  and  will  study  them  ;  be  they  simple  or  complicated,  they 
accomplish  the  highest  results  that  can  be  obtained.  I  believe  there- 
fore that  if  the  experiment  is  not  verified  by  the  practical  result,  it  is 
not  worth  the  candle.  That  man  who  does  not  accomplish  these  high 
requirements  is  a  poor  experimenter. 
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Another  point  is  in  regard  to  clean  dissection.  Here  again  I  will 
pronounce  a  heresy.  What  does  clean  dissection  mean.  It  means  the 
division  of  the  tissues  with  a  sharp  edged  instrument  with  the  mini- 
mum of  bruising.  Contrary  to  this  are  all  the  methods  of  blunt 
dissection  by  tearing.  Where  are  these  latter  methods  used  most 
frequently  ?  Not  in  the  dense  and  resisting  tissues  as  the  skin,  fascia 
and  tendon,  for  they  cannot  be  torn.  It  is  where  it  is  the  easiest  to 
cut  and  where  the  practice  of  tearing  is  apt  to  be  most  pernicious  in 
case  of  infection,  that  is  in  the  loose  areolar  connective  tissue.  Acci- 
dentally lodged  there,  bacteria  work  the  greatest  mischief.  I  do  not 
advance  anything  new  ;  for  theoretically  the  pi'inciple  has  been  well 
established  ;  but  in  actual  practice  we  still  see  a  great  deal  of  so-called 
blunt  dissection  instead  of  the  cleaner  methods  of  division  by  the  edge 
of  the  knife.  By  raising  up  this  areolar  tissue  between  two  forceps 
you  will,  as  it  were,  rarefy  its  meshes  and  render  them  translucent  so 
that  you  can  see  and  recognize  the  vessels  before  they  are  cut. 

The  methods  employed  by  the  practical  and  advanced  surgeon  seem 
to  be  rather  complicated  as  compared  with  those  of  older  days.  A 
general  practitioner  who  comes  to  the  large  centres  of  medical  practice 
to  study  these  methods,  if  he  has  an  observant  mind,  must  be  bewil- 
dered by  little  details  and  their  variations  modified  by  the  require- 
ments of  varying  cases.  But  there  is  no  easy  road  to  success.  Anti- 
septic surgery  cannot  be  acquu'ed  by  a  "  fiat "  or  by  readmg  alone,  it 
must  be  learned  like  any  other  skill,  and  the  learner  must  not  be 
ashamed  to  begin  at  the  bottom. 

It  is  our  aim  to  reduce  the  amount  of  drainage  by  tubes  and  to 
reduce  the  strength  of  solutions  used  for  irrigation.  Drainage  that  is 
overdone  is  injurious,  for  the  di'ainage  tube  shows  the  way  for  the 
entrance  of  bacteria  to  the  bottom  of  the  wound.  If  drainage  is  not 
absolutely  necessary  it  should  be  dispensed  with  altogether.  But 
irrigation  and  drainage  can  be  eliminated  only  when  we  are  absolutely 
certain  of  our  asepsis.  The  requirements  of  asepsis  are  so  difiicult  to 
fulfill  by  one  who  has  not  had  the  necessary  practice,  that  it  is  danger- 
ous to  say  to  the  general  practitioner  to  throw  away  drainage  and 
antiseptic  measures,  and  trust  only  to  aseptic  methods.  When  he  is 
not  absolutely  certain  of  his  asepsis  he  had  better  cling  to  the  older 
methods  and  from  these  he  will  be  able  to  ascend  to  the  highest  pitch 
of  skill  where  he  can  work  with  real  asepsis. 
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BY  P,    S.    CONNER,   M.D., 

Professor  of  Surgery  in  the  Medical  College  of  Ohio ;  Surgeon  to  the  Cincinnati  Hospital 
and  the  Good  Samaritan  Hospital,  etc. 

More  than  any  other  disease,  not  excepting  tuberculosis  or  cancer, 
syphilis  is  the  common  meeting  ground  of  us  all,  physicians,  surgeons, 
obstetricians,  specialists,  pathologists,  sanitarians.  Practitioner  or 
philosopher,  it  matters  not,  there  is  to  each  interest,  and  mighty 
interest,  too,  in  the  study  of  the  nature,  the  action,  the  effects  of  this 
scourge  of  humanity,  the  reappearance  of  which  four  centuries  ago 
made  an  otherwise  petty  siege  of  Naples  more  important  in  its  influ- 
ence on  mankind  than  any  other  in  history  from  that  of  Troy  to  that 
of  Paris. 

Modified,  attenuated  by  transmission  through  a  dozen  generations, 
it  no  longer  rages  like  a  pestilence  "  sparing  neither  cross  nor  crown," 
but  is  still  a  dreadful  and  a  dreaded  ill ;  in  itself  unchanged,  for  its  germs 
sown  in  virgin  soil,  in  rapidity  of  growth  and  deadliness  of  fruit  there  is 
ample  manifestation  of  the  old-time  nature.  "Were  there  only  the  early 
lesions,  the  primary  sore,  the  cutaneous  efllorescences,  the  mucous 
erosions  ;  did  it  run  its  course  in  weeks  or  months  ;  was  its  subject  then 
left  well,  changed  only  as  one  is  changed  after  an  attack  of  vaccinia, 
syphilis  would  take  its  place  among  the  minor  ills  ;  not  altogether 
an  ill,  for  there  would  be  secured  by  its  passage  through  the  body 
protection  for  the  future.  And  this  is  its  history  in  a  large  proportion 
of  cases.  Because  of  the  action  of  the  normal  law  of  infectious 
diseases,  and  still  more,  doubtless,  of  a  widespread,  may  it  not  be  said 
universal  syphilization  through  the  centuries,  intensity  of  action  has 
been  so  lessened  that  in  two-thirds,  three-fourths,  four-fifths  it  may  be, 
some  would  have  us  believe  nine-tenths  or  ninety -five-hundredths  of 
the  cases  to-day  the  duration  of  the  attack  may  be  measured  by 
weeks,  by  months  at  least  by  a  few^  years  ;  and  its  severity  is  so  slight 
that  we  might  almost  speak  of  the  benignity  instead  of  the  malignancy 
of  the  disease. 

To  say  with  even  close  approximation  to  truth  what  propor- 
tion of  cases  end  with  the  superficial  manifestation  is  impossible. 
Hospital   statistics   are   of   little   value.     Oftentimes  patients  in   the 


THE   LATE   MANIFESTATIONS   OF   SYPHILIS.  79 

early  stage  of  the  disease  are  excluded  ;  generally  only  in  limited 
number  are  they  compelled  to  cease  work  and  be  cared  for  in  the 
wards  ;  as  a  rule  (at  least  with  us)  those  who  ask  public  assistance  are 
Avanderers  up  and  down  the  earth,  whose  life  history  cannot  be  traced, 
who  not  seldom  are  first  and  last  at  many  hospitals,  or  they  again  and 
again  appear  at  the  same  hospital  to  swell  the  numbers  and  vitiate 
the  statistics.  Nothing  could  more  conduce  to  error  than  to  take  the 
reports  of  any  institution  or  any  set  of  institutions,  and  base  a  conclu- 
sion upon  their  figures  as  to  the  actual  ratio  of  organic  lesions  to  early 
manifestations. 

The  case  books  of  specialists  will  not  furnish  the  required  data. 
The  masters  in  this  department  of  surgery  must  have  under  care 
organic  lesions  far  in  excess  of  their  actual  proportionate  occurrence. 
The  ordinary  practitioner  of  to-day  can  seldom  furnish  the  desired 
information,  for  of  his  clientele,  it  may  largely  be  declared,  "  varium  et 
niutabile  seinper.'''' 

The  family  physician  who  has  known  his  cases  from  the  cradle  to 
the  grave  may  tell  us  much,  but  he  is  fast  passing  away,  and  is  even 
now  but  occasionally  seen.  The  limited  experience  of  the  many  prac- 
titioners in  country  and  city  who  have  thoroughly  known  the  history 
of  certain  of  their  syphilitic  patients  from  the  very  beginning  on 
through  full  five  or  ten  or  twenty  years,  brought  together  would  give 
a  sum  total  of  size  and  importance. 

Careful  examination  of  the  sick  reports  of  armies  having  long  terms 
of  service  would  without  doubt  be  of  great  value.  As  it  is,  though 
we  are  each  largely  influenced  by  personal  observation,  which  must 
necessarily  be  to  a  considerable  extent  variable,  the  almost  universal  feel- 
ing is  that  in  somewhere  about  three  out  of  four  or  four  out  of  five  of 
the  acquired  cases  the  disease  is  short-lived  and  does  but  little  damage. 

Unfortunately  for  the  prognosis  in  any  given  case,  there  is  nothing 
in  either  the  character,  extent  or  intensity  of  the  early  symptoms, 
nothing  in  the  course  and  duration  of  treatment,  that  makes  it  certain 
that  in  time  all  will  be  well  with  the  individual  ;  that  with  the  end  of  a 
few  months  or  a  very  few  years  the  disease  will  have  become  elimi- 
nated, either  spontaneously  or  by  art.  Nothing  except  a  reinfection 
can  make  apparent  that  it  is  not  merely  latent,  to  reappear  at  some 
distant  day  ;  of  not  probable  occurrence,  yet  never  impossible.  But 
it  certainly  is  hard  to  understand  how  it  is,  to  believe  that  it  is  a  fact, 
as  has  been  claimed,  that  the  milder  the  earlier  manifestations  the 
greater  is  the  liability  to  the  occurrence  of  grave  late  lesions.  Is  the 
poison  eliminated  through  the  cutaneous  and  mucous  rashes  and  patches? 
Are  not  such  eruptions  indices  of  the  intensity  of  infection,  the  fewer 
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and  more  transient  they  are  the  weaker,  the  more  abundant  and 
more  lasting  the  stronger  the  hold  of  the  affection  upon  the  patient  ? 
Are  not  as  a  rule  the  later  symptoms  and  sequelae  of  other  infectious 
diseases  milder  and  more  likely  to  be  escaped  when  there  is  little  dis- 
turbance at  first  than  when  it  is  otherwise  ?  Who  regards  a  child  as 
better  and  for  a  longer  time  protected  against  variola,  that  is,  its  system 
more  thoroughly  infected  by  vaccina,  in  direct  proportion  to  the  few- 
ness of  vesicles  and  absence  of  local  and  constitutional  disorders  ? 

Those  syphilitic  by  inheritance  suffer  from  the  late  lesions  in  far 
greater  ratio  ;  and  this  cannot  surprise  when  regard  is  had  to  the 
developmental  activity  of  intra-uterine  life  and  the  usual  impossibility 
of  therapeutically  affecting  the  disease  during  that  stage  of  its  evolu- 
tion when  a  profoundly  restraining  influence  can  be  exerted  upon  it 
by  medical  treatment. 

It  is  with  the  smaller  fraction  of  cases  in  which  there  is  some- 
thing more  than  superficial  manifestations,  with  the  organic  destruc- 
tive deforming  lesions,  with  the  affections  that  may  not  show  them- 
selves for  many  years,  with  "  Late  Syphilis  "  that  we  now  have  to  do. 

Neither  chronologically  nor  anatomically  is  there  a  sharply  defined 
line  of  demarcation  between  the  early  and  late  constitutional  symp- 
toms. The  one  may  be  indefinitely  prolonged,  the  other  very  early 
manifested.  Cutaneous  and  mucous  lesions  not  confined  to  the  first 
months  nor  years,  the  visceral  affections  synchronous  with,  or  even 
precede  the  common  eruptions.  But  speaking  generally,  there  is  a 
pathological  distinction  of  great  value,  the  late  lesions  are  neo-f  orma- 
tive  (the  early  hardly  ever  so),  so  largely  gummatous  that  the  gumma  is 
the  sign  and  seal  of  the  tertiaries.    Further,  they  are  not  communicable. 

As  a  rule,  to  which,  however,  there  are  not  a  few  exceptions,  they 
are  quietly  developed,  their  existence  often  announced  only  when 
destructive  action  has  produced  its  effect  in  irreparable  loss  of  sub- 
stance ;  nature  having  made  no  effort  to  expel  the  disease,  which  no 
longer  a  foreign  toxic  intruder  has  become  a  part  and  parcel  of  the 
economy.  Rarely  are  the  new  formations  observed  before  the  end  of 
the  first  year,  they  rapidly  become  more  frequent  up  to  the  end  of  the 
third  year,  comparatively  seldom  are  they  first  developed  after  the 
close  of  the  fifth  year. 

Only  with  life  itself  ends  the  possibility  of  gummata  forming  in 
one  who  has  acquired  syphilis,  and  even  when  the  disease  is  by  inher- 
itance the  outbreak  may  be  delayed  until  the  body  has  reached  its  full 
maturity.  No  region,  no  organ,  no  tissue  is  exempt  from  invasion 
with  resulting  new  growths,  in  mass,  diffused,  or  in  the  arterial 
walls.     Of  most  frequent  occurrence  and  therefore  of  greatest  interest 
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are  the  affections  of  the  bones  and  of  the  nervous  centres — the  first 
known  from  early  times,  the  second  recognized  and  understood  only 
within  the  period  of  our  own  lives. 

That  the  skeleton  should  be  attacked  is  not  surprising  when  its 
structure  and  functions  are  remembered.  Bone  is  not,  as  all  are  more 
or  less  inclined  to  regard  it,  mere  formed  material  serving  for  support, 
protection  and  muscle  attachment,  but  in  its  more  important,  physio- 
logically more  valuable  part,  is  formative,  a  species  of  lymph-gland, 
liberally  supplied  with  blood  and  active  in  effecting  those  corpuscle 
changes  on  the  perfection  of  which  depends  the  health  of  the  whole 
body.  Why  then  it  may  be  asked,  if  this  is  so,  is  not  its  affection  an 
early  one  and  not  a  lesion  of  advanced  syphilitic  life  only.      Is  it  not  ? 

Besides  the  well-known  characteristic  osteocopic  pains  and  periosteal 
swellings  of  brief  existence,  are  not  a  few  of  the  feebler,  more  dif- 
fused, more  fugitive  aches  in  leg,  chest  and  head,  not  a  little  of  the 
general  weakness  and  marked  anaemia  of  the  first  months  due  to 
infected  blood  passing  through  the  bone  vessels  (the  swollen,  irritated 
lymphoid  cells  resulting  a  part  of  the  general  adenopathy),  and  to  the 
impairment  of  the  functional  value  of  the  bone  activity.  Coming  on 
at  an  ill-defined  later  period  the  new  formations  are  in  those  parts, 
regarding  the  skeleton  as  a  whole  or  considering  only  an  individual 
piece,  in  which  normal  cell  changes  are  most  decided,  whose  vessels  are 
most  abundant,  and  lastly  and  perhaps  quite  as  importantly,  that  are 
most  subject  to  the  action  of  slight  traumatisms,  tendon  strains  and 
atmospheric  influences. 

Syphilis  is  in  this  like  tuberculosis  and  osteomyelitis,  and  in  the 
resemblances  in  location  and  course  of  specific  bone  disease  to  the  other 
affections  just  named,  may  there  not  be  found  reasons  for  believing 
that  it,  like  them,  is  of  mycotic  origin,  the  definite  organism  of  which 
may  not  long  escape  detection. 

The  lesion  may  be  single  or  multiple  ;  confined  to  a  single  bone  or 
present  in  many  ;  asymmetrical  or  symmetrical.  That  there  is  occa- 
sionally affection  of  the  same  bone  on  both  sides  of  the  median  line 
of  the  body,  either  synchronously  or  in  quick  succession  is  a  fact  ; 
though  without  doubt  it  is  exceptionally  so  ;  in  marked  contrast  to  the 
symmetrical  manifestations  of  the  earlier  period. 

The  three  varieties  of  bone  inflammations  are  present  as  in  no  other 
disease  ;  a  rarefying,  condensing  and  developing  osteitis  occurring 
together,  in  the  same  bone  it  may  be,  much  more  often  in  separate 
parts  of  the  skeleton  more  or  less  remote,  or  following  each  other  at 
variable  intervals  of  time.  Excluding  the  bones  of  the  head  and  face, 
the  affected  parts  of  the  skeleton  rarely  show  the  molecular  destruc- 
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tion  of  caries  in  comparison  with  the  death  in  mass  of  necrosis, 
and  even  the  latter  is  ordinarily  limited  to  but  a  small  part  of  the  tis- 
sue involved  (the  sequestrum  seldom  being  of  any  considerable  size) 
and  more  often  due  to  excess  of  reparative  action  than  to  a  primary 
cutting  off  of  the  blood  supply. 

Liquefaction  is  rarely  observed  and  true  suppuration  only  as  an  acci- 
dent, when  there  is  an  added  infection  by  the  pus-formers.  Rarefaction 
and  condensation  go  on  together  to  an  extent  unequalled  in  any  other 
form  of  bone  inflammation,  and  such  marked  association  may  be 
accepted  as  strongly  indicative  if  not  absolutely  demonstrative  of  a 
specific  nature.  New  formation  of  bone  on  the  interior,  the  exterior 
and  at  the  ends  of  the  diaphysis  is  a  common  result,  but,  as  a  rule,  the 
weight  of  the  deformed  bone  is  not  proportionate  to  its  size,  and  not 
seldom  it  falls  below  the  normal,  so  great  has  been  the  rarefaction, 
which  may  and  at  times  does  reach  such  an  extent  that  fracture  follows 
slight  violence  or  muscular  action.  Such  lesion  may  be  the  first  ob- 
sei'ved  indication  of  existing  syphilis,  and  its  occurrence  should  always 
excite  marked  suspicion  whether  the  subject  of  it  be  an  adult  or  child. 
Very  possibly  there  is  something  more  than  simple  rarefaction  in  these 
luetic  bones  that  makes  them  so  brittle,  the  strengthening  fibers  not 
only  being  few  in  number  but  each  and  all  abnoraially  weak  as  a  part 
of  the  general  depravity  that  belongs  to  syphilis. 

In  the  long  bones  it  is  above  rather  than  below  the  epiphyseal  line 
that,  as  a  rule,  the  inflammation  is  located,  hence  the  comparative 
infrequency  of  secondary  joint  affection  ;  though  the  gumma  may 
form  under  the  incrusting  cartilage  and  by  its  resulting  destructive 
action  upon  a  part  of  the  articulating  surface  or  by  later  pushing  its 
way  into  the  synovial  cavity  it  may  set  up  joint  disease,  specific  or 
common,  that,  unlike  the  bone  inflammation,  is  often  suppurative. 
Curiously  enough,  it  is  not  absolutely  certain  that  such  disease 
will  follow  the  intrusion  and  prolonged  residence  of  the  gum- 
matous mass  in  the  joint  cavity.  The  frequency  of  periosteal 
disturbances  both  early  and  late,  exudative  and  gummatous,  may 
be  due  not  only  to  a  primary  infection  of  the  affected  area,  but 
to  extension  to  it  from  the  interior  of  the  bone  along  the  Haver- 
sian canals  or  from  the  tissue  in  the  extra  epiphyseal  region  to  the 
deeper  layer  of  the  periosteum,  the  continuity  of  which  is  a 
demonstrated  anatomical  fact.  Wex-e  as  careful  examination  made  of 
the  bones  of  syphilitics  as  of  their  throats,  lungs  or  livers  it  is  highly 
probable  that  osseous  lesions,  congestive,  exudative  and  neo-forma- 
tive,  would  be  found  of  great  frequency — existing  often  when  not  at 
all  suspected.     As  ordinarily  seen  at   the   present  day,  extensively 
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destructive  and  deforming  bone  inflammations  are  almost  confined  to 
the  head  and  the  nasal  regions.  It  is  but  rarely  that  there  is  found 
one  of  those  greatly  enlarged,  rough,  as  it  were  worm-eaten  and 
stalactite-covered  long  bones  that  are  so  common  in  the  museum  col- 
lections of  40,  60,  100  years  ago.  The  reasons  for  this  are  not  far  to 
seek.  The  disease  is  milder,  the  patients  are  better  fed  and  better 
housed,  the  proper  treatment  is  more  systematically  and  thoroughly 
applied.  Even  in  the  vault  of  the  cranium  great  gummatous  ulcer- 
ations and  mortifications  are  not  so  very  often  met  with,  and  in  the 
sternum  they  are  surgical  curiosities.  Yet  these  are  the  bones  in 
which  the  serpiginous  and  tunnelling  advance  of  the  morbid  process 
can  most  freely  take  place.  It  is  in  the  skeleton  of  the  nose  and  parts 
adjacent  that  specific  caries  and  necrosis  are  most  common,  the  reason 
for  which  is  (in  large  measure  doubtless)  found  in  the  exposed  position 
of  the  bones,  the  thinness  of  some  of  them,  the  unusual  abundance 
of  small  vessels  as  compared  with  the  number  of  main  feeding  trunks, 
and  the  intimate  fusion  of  mucous  membrane  and  periosteum.  No 
better  illustration  could  be  found  of  the  oftentimes  insidious,  symptom- 
less course  of  the  gumma,  than  is  afforded  by  many  cases  of  these 
naso-pharyngeal  affections,  the  existence  of  which  may  be  revealed 
only  after  large  tracts  of  bone  have  become  necrosed.  In  the  adult 
and  acquired,  there  is  seldom  difiiculty  in  recognizing  the  specific 
nature  of  the  lesion  ;  except  in  those  cases  primarily  epiphyseal  and 
later  involving  the  joint,  in  which  preceding  syphilitic  course  cannot 
be  ascertained  either  by  tracing  up  the  history  of  the  patient  or  care- 
fully searching  for  the  physical  evidences  of  cutaneous  or  deeper 
affections.  In  such  cases  diagnosis  must  rest  upon  the  slowness  of 
development,  the  non-existence  of  rheumatic  or  tubercular  disease  in 
other  parts  of  the  body,  the  absence  of  pain  except  upon  pressure, 
and  then  only  in  limited  and  fixed  areas,  the  slight,  it  may  be  practi- 
cally no  impairment  of  the  joint  motions,  the  failure  of  ordinary  thera- 
peutic measures  to  effect  relief,  and  the  decided,  often  rapid,  benefit 
from  the  administration  of  the  iodides.  In  cases  by  inheritance,  espe- 
cially when  the  infantile  manifestations  have  been  slight,  and  the  bone 
disease  appears  at  eight,  at  fifteen,  it  may  be,  at  twenty,  years  of  age, 
its  specific  nature  can  be  easily,  and  again  and  again  has  been,  misun- 
derstood. 

Though  a  very  large  proportion — nine-tenths  or  more — of  chronic 
bone  and  joint  disease,  in  the  child,  the  adolescent,  and  the  young 
adult,  is  tubercular,  yet  the  cases  in  wliicli  it  is  of  syphilitic  origin 
are  by  no  means  few.     How  may  they  be  recognized  ? 
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1.  By  location.  The  lesion  is  in  all  probability  in  a  long  bone,  not 
an  irregular  one,  not  a  vertebra,  not  in  the  tarsus  nor  the  carpus,  but 
in  the  tibia  (and  this  above  all  others),  or  the  femur  or  a  phalanx.  If 
in  the  long  bone  it  is  much  more  probably  in  its  diaphysis  than 
epiphysis.  Take  away  the  cases  of  affections  of  the  articulating  ends 
of  the  femur,  the  tibia,  the  humerus,  the  forearm  bones,  how  many 
cases  of  tubercular  disease  of  the  long  bones  would  remain  ? 

2.  By  recognition  of  traces  on  the  cornea,  the  teeth,  it  may  be  of 
the  skin,  of  previous  syphilitic  affections,  and  that,  too,  perhaps,  in 
one  markedly  hard  of  hearing,  and  evidently  feebly  developed. 

3.  By  application  of  the  therapeutic  test. 

4.  When  practicable,  by  inoculation. 

Of  course  if  it  can  be  determined  that  one  or  both  parents  were 
svphilitic  before  the  patient  was  born  the  difficulties  of  diagnosis  are 
greatly  lessened. 

The  most  frequent,  the  most  dangerous,  and  until  recently  the  least 
understood  lesions,  are  those  of  the  nervous  system,  to  which  "  syph- 
ilis is  a  veritable  poison."  In  the  intensity  of  brain  activity  and  the 
necessarily  correlated,  always  abundant,  yet  never  constant  blood 
supply,  is  found  the  explanation  of  the  fact,  that  in  one-third  of  the 
cases  of  tertiary  lues  decided  disturbances  of  motion,  sensation  or 
intellection  are  observed,  taking  no  account  of  the  irritative  neural- 
gias, the  cries  for  healthy  blood,  that  more  or  less  severe,  more  or  less 
fugitive,  are  seldom  or  never  absent  in  the  earlier  months.  Rarely 
found  among  the  affections  from  inheritance  of  children,  nerve- 
syphilis  attacks  men  much  more  often  than  women,  and  specially 
seizes  upon  the  brain-workers,  those  engaged  in  professional  or  literary 
pursuits  or  such  business  as  calls  for  undue  irregular  and  quick  use  of 
the  organs  of  perception  and  feeling.  Alcoholic  poisoning,  Avith  its 
alternating  mental  exaltations  and  depressions,  and  its  slowly  advanc- 
ino-  but  certain  and  permanent  arterial  degenerations,  strongly  favors 
its  development.  Any  debilitating  cause  of  long  continuance  increases 
the  liability  to  its  manifestation,  and  not  least  among  them  is  malaria. 
The  ncAV  growths,  here  as  elsewhere  diffused,  circumscribed,  or  in  the 
vessel-walls,  are  seldom  of  large  extent,  are  likely  to  be  multiple  and 
occur  in  regions  in  direct  proportion  to  their  vascularity,  i.  e.,  to  their 
functional  value  ;  much  more  often,  therefore,  on  or  near  the  surface, 
than  deep  in  the  substance  of  the  nervous  mass.  Their  effects  are  due 
to  pressure,  to  involvement  and  consequent  destruction  of  tissues  of 
importance,  to  irritative  and  inflammatory  changes  around  about,  to 
the  direct  or  indirect  impeding  or  cutting  off  of  the  inflow,  or  much 
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more  rarely  obstructing  of  the  outflow  of  blood  from  a  given  area, 
to,  but  only  exceptionally,  extravasation  from  a  thinned  and  dilated 
artery.  These  effects,  in  other  words  the  various  morbid  phenomena 
observed,  the  pains,  convulsions,  pareses,  paralyses,  vertigos,  failures 
of  the  special  senses,  disturbances  of  sleep,  of  thought,  of  memory, 
coma,  are  in  themselves  in  no  respect  different  from  those  produced 
by  non-syphilitic  causes. 

It  is  upon  associated  conditions,  of  age,  of  general  health,  of  ante- 
cedent history,  of  previous  attacks,  of  transitory  course,  of  combined 
perhaps  strangely  combined  morbid  conditions,  of  remissions  or  inter- 
missions, spontaneous  or  therapeutically  secured,  on  these,  the  differ- 
ential diagnosis  is  based.  The  new  growths,  whether  in  the  meninges 
alone,  or  in  both  envelope  and  cortex,  must  follow  the  same  course  as 
similar  formations  in  other  parts  of  the  body,  occasionally  spon- 
taneously becoming  absorbed,  at  times  liquefying,  even  perhaps  to  the 
extent  of  producing  cysts,  giving  no  evidence  of  their  specific  origin, 
more  often  reduced  in  size,  or  (unfortunately  not  very  often)  entirely 
removed  by  proper  treatment,  producing  limited  cerebral  softening 
because  of  the  anaemia  consequent  upon  vessel  obliterations  or  plug- 
ging, or  the  specific  irritation  changes  outside  the,  infected  area  ;  such 
changes  being  more  dangerous  than  the  growth  itself,  the  pressure  of 
which  increases  so  slowly  that  the  brain  can  readily  accommodate  itself 
to  it. 

In  his  address  at  the  Berlin  Congress,  Mr.  Horsley,  speaking  of 
cerebral  gumma  declared  that  "  Medicinal  treatment  in  no  wise  cures, 
and  only  very  temporarily  alleviates  the  trouble.  *  *  *  Excision 
offers  the  only  chance  for  the  patient."  Is  this  the  fact  ?  Has  not 
again  and  again  much  more  than  very  temporary  alleviation  fol- 
lowed the  administration  of  the  iodides,  with  or  without  the  mercu- 
rials, in  cases  in  which  there  was  present  every  ordinary  indication  of 
the  existence  of  an  intra-cranial  gumma  ?  However  great  the  advances 
of  brain  surgery  in  the  last  few  years,  would  not  the  outlook  of  a 
syphilitic  be  much  worse  than  it  is  if  only  in  the  exposure  and  removal 
of  the  gumma  could  be  found  a  chance  of  recoveiy,  if  he  became  the 
subject  of  this  form  of  brain  syphilis  ?  To  be  sure  he  is  much  more 
likely  to  have  a  sclerosed  patch  than  a  distinct  tumor,  but  on  the  other 
hand  a  pre-operative  diagnosis  between  the  two  lesions  is  not  always 
easy,  is  not  seldom  impossible. 

The  affections  of  motion,  sensation  and  intellection  are  frequent  in 
the  order  given.  The  first  at  some  time  or  other  in  some  degree  or 
other  is  present  in  every  case.  The  second  far  more  often  on  the  side 
of  diminution  than  of  excess  (for  hyperaesthesias,  except  as  neuralgias 
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and  headaches,  are  comparatively  rare)  are  frequently  absent,  and,  if 
they  exist,  are  commonly  of  but  moderate  intensity.  The  third  form 
but  a  small  part  of  the  lesions  under  observation,  whether  one  looks 
for  impairment  of  memory,  for  change  of  temper,  for  more  or  less 
decided  melancholia  or  mania,  for  the  grave  and  inevitably  lethal 
symptoms  of  general  paralysis,  or  for  the  obscuration,  partial  or  total, 
of  coma,  so  often  presaging  speedy  death. 

The  disturbances  of  motion  may  show  themselves  either  in  increase 
or  diminution  of  movement,  in  convulsions  or  paralyses.  That  epilep- 
tiform seizures  should  frequently  occur  is  only  what  might  be  expected. 
The  motor  area  of  the  cortex  is  a  region  of  great  functional  activity, 
consequently  of  very  numerous  blood  vessels.  As  a  necessary  result 
in  and  upon  it,  envelope  and  substance,  new  growths  in  abundance  are 
developed,  and  meningo-cephalic  adhesions  are  formed,  and  excitation 
by  irritation  or  pressure  very  naturally  follows.  Though  occasionally 
generalized  and  like  common  epilepsy,  the  disease  is  far  more  often 
very  akin  to  the  Jacksonian  affection  ;  so  much  so  that  recognition  of 
its  specific  nature  oftentimes  is  not  made,  sometimes,  perhaps,  cannot 
be.  But  convulsions  very  rarely  appear  for  the  first  time  in  early  and 
middle  adult  life,  except  as  the  result  of  traumatism  ;  and  primarily 
showing  themselves  after  fifty,  ai'e  of  grave  import  with  reference  to 
general  paralysis,  or  organic  disease  of  the  kidney  or  heart. 

It  is  in  the  interim  between  the  times  of  the  attacks  of  childhood 
and  of  approaching  old  age,  that  the  syphilitic  seizures  occur  ;  and 
this  fact  is  of  much  diagnostic  value  ;  enough,  almost,  to  establish 
specific  nature  in  the  absence  of  other  evidence. 

Hysteria  may  mimic  syphilis,  as  it  does  so  many  other  affections, 
but  it  is  of  very  infrequent  occurrence  in  men  ;  brain  syphilis  in  any  of 
its  manifestations  is  comparatively  seldom  seen  in  women,  and  the 
hysterical  disorders  of  sensation  are  not  present. 

The  paralyses  are  much  more  common,  constituting,  it  has  been 
estimated,  one-fifth  of  all  paralyses  observed,  and  are,  speaking  gener- 
ally, of  graver  import  than  the  convulsions,  since  aside  from  certain 
of  them  occurring  early,  they  are  indicative  of  more  extensive  new 
growth  or  more  destructive  lesion  of  parts  adjacent. 

Pareses  rather  than  paralyses  in  many  cases,  these  motor  disturb- 
ances are  strangely  combined,  often  intermittent,  not  seldom  one- 
sided, passing  at  times  from  one  side  to  the  other,  either  quickly  or 
only  after  the  lapse,  it  may  be,  of  many  months  of  marked  improve- 
ment or  even  entire  relief  of  symptoms.  Coming  on  slowly,  as  a  rule, 
with  no  antecedent  apoplexy,  arresting,  at  times  completely,  the  action 
of  a  single  muscle  or  set  of  muscles,  while  lightly  impairing  others 
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near  or  far  away,  attacking  the  ocular  muscles,  the  nerves  of  which 
the  3d,  4th,  and  6th  are  rarely  involved  in  the  paralyzing  lesions  of 
other  origin  ;  preceded  oftentimes  by  prodromal  cephalalgias  of  de- 
cided, even  intense  severity,  frequently,  on  the  other  hand,  associated 
with  no  material  disturbances  of  sensation  ;  the  mental  faculties 
remaining,  in  general,  unaffected  ;  yielding  often  readily  to  treat- 
ment when  early  and  thoroughly  applied,  incapable  of  change  for  the 
better  when  due  to  destructive  softenings  or  cicatricial  repair  changes  ; 
these  paralyses  by  their  location,  extent  and  time  of  appearance  are 
ordinarily  readily  recognized  as  of  specific  origin,  and  serve  as  indices 
of  the  parts  of  the  brain  specially  diseased.  They  are  associated 
often  with  marked  affection  of  the  speech  centre,  or  at  times  with 
disturbances  of  the  special  senses,  the  aphasia  and  sense  impairments 
being  ordinarily  incomplete,  fugitive,  intermittent,  recurring  it  may 
be  only  at  irregular  and  remote  intervals. 

Sensation  frequently  unaffected,  certainly  in  any  marked  degree, 
may  be  diminished  or  exaggerated.  The  agonizing  headaches  of  the 
earlier  stages  of  the  disease,  when  they  are  often  of  cranial  rather  than 
cerebral  origin,  are  not  so  very  seldom  equalled  by  those  associated 
with  the  late  deep-seated  lesions  ;  and  there  are  at  times  observed 
Bevere  lasting  facial  neuralgias  from  involvement  of  the  fifth  nerve 
within  the  cranium.  The  special  senses  share,  but  in  a  much  less 
degree  than  might  be  expected,  in  the  sensory  disturbances  of  the 
intra-cranial  affections.  In  far  the  larger  number  of  cases  of  specific 
blindness  and  deafness  the  producing  lesion  is  located  in  the  orbit  and 
in  the  ear. 

Disturbances  of  intellection  to  the  extent  of  somewhat  enfeebled 
mental  action,  especially  on  the  side  of  memory,  are  of  such  common 
occurrence  that  they  may  be  regarded  as  almost  necessarily  associated 
with  any  and  all  of  the  brain  lesions.  They  are  due,  in  great  measure 
certainly,  to  the  distui-bed  circulation  within  the  skull,  and  are  matters 
of  little  moment,  often  simply  expressions  on  the  part  of  the  cere- 
brum of  the  general  depression  that  syphilis  always  produces.  In  a 
limited  number  of  cases  the  psychical  disturbances  are  very  much 
more  positive.  The  subjects  of  them  become  unfit  for  business,  are  ex- 
cessively irritable  or  markedly  melancholic  or  actively  maniacal  or  even 
seemingly  demented.  Many  of  them  become  general  paralytics ;  and  a 
large  proportion  of  those  having  this  almost  certainly  fatal  affection 
have  a  syphilitic  history,  though  the  specific  poisoning  has  been  only 
one  of  the  depraving  conditions  that  have  brought  about  the  mental 
state.  In  all  the  psychical  affections  in  which  clear  evidence  cannot  be 
found  of  a  limited  circumscribed  brain  lesion  anti-syphilitic  treatment 
instead  of  proving  beneficial  is  positively  injurious. 
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In  certain  cases,  fortunately  they  are  very  few,  most  marked  motor 
sensory  and  mental  disturbances  occur,  suddenly  and  together,  the 
patient  being  found,  ordinarily  after  sleep,  in  a  state  of  stupor,  from 
which  it  is  possible  usually  to  arouse  him,  but  only  partially,  it  may 
be  but  for  the  moment.  The  muscles  of  the  extremities  are  all 
thoroughly  relaxed,  as  are  those  of  the  bladder  and  rectum.  Sensa- 
tion is  greatly  impaired  or  abolished.  The  pulse  rate  is  decidedly 
lessened,  the  breathing  is  slow  and  the  temperature  is  sub-normal. 
This  syphilitic  coma  may  or  may  not  have  prodromata,  sensory  or 
motor  ;  may  come  on  in  those  in  whom  the  specific  disease  is  active  or 
latent ;  may  appear  early  or  many  years  after  the  primary  infection 
It  may  terminate  in  speedy  death  or  in  recovery,  that  is  often  fol- 
lowed by  recurrent  attacks,  sooner  or  later  destroying  life. 

Under  a  mercurial  treatment,  promptly  and  vigorously  instituted 
and  persistently  maintained  for  many  months,  relief,  even  permanent, 
may  be  expected  and  secured. 

Lesions  of  the  cord  are  of  infrequent  occurrence,  both  actually  and 
as  compared  with  those  of  the  brain.  As  cranial  exostoses  may  press 
upon  the  dura,  so  may  vertebral  outgrowths  upon  the  adjacent  mem- 
branes, and  the  spinal  canal  being  narrow  a  mass  of  moderate  size  may 
cause  destruction  of  the  contained  cord,  directly  by  compression,  indi- 
rectly and  more  often  by  interference  with  the  blood  supply,  both 
inflow  and  outflow.  Neoplasms  in  the  meninges  or  the  cord  itself  by 
pressure  will  produce  pains  in  the  affected  area  or  at  the  remote 
points  of  nerve  distribution  and  paralysis  according  to  size  and  loca- 
tion, limited  or  extensive,  of  single  muscle  or  set  of  muscles,  or  hemi- 
plegic,  paraplegic,  it  may  be  of  trunk,  arms  and  legs,  due  either  to 
compression  or  to  degeneration  of  the  cord.  The  associated  sensory 
disturbances  may  be  slight  or  severe,  intermittent  or  fugitive,  on  a 
paralyzed  side  or  the  opposite,  but  always  the  deeper  situation  of  the 
gray  matter  protects  in  greater  or  less  measure  against  its  compression, 
still  more  its  destruction. 

A  question  of  much  interest  is  that  of  the  causative  relationship  of 
syphilis  to  locomotor  ataxia.  Is  this  disease  one  of  the  late  specific 
spinal  lesions  ?  That  the  majority  and  a  large  majority  of  ataxics 
have  at  some  time  or  other  had  syphilis  cannot  be  questioned.  It  has 
been  declared  that,  "  syphilitic  antecedents  are  found  more  often  in 
the  etiology  of  tabes  than  rheumatic  in  diseases  of  the  heart."  But 
tabes  certainly  is  not  of  true  gummatous  origin,  nor  can  the  sclerosis 
be  regarded  as  the  result  of  the  diffused  formation  so  often  found  in 
the  cerebro-spinal  axis,  as  in  other  parts  of  the  body.  Syphi- 
litic  treatment  generally,  may  it  not  be  said  always,    fails  to  cure, 
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may  not  even  retard  the  evolution  of  symptoms.  In  no  small 
number  of  cases  there  has  been  no  luetic  infection,  and  when  there 
has  been  such,  view  the  disease  as  we  may,  locomotor  ataxia  can  only 
be  regarded  as  a  sequel  not  a  lesion  of  syphilis  ;  bearing,  perhaps,  as 
has  been  suggested,  some  such  relationship  as  post-diphtheritic  paraly- 
sis does  to  diphtheria,  though  it  is  much  easier  to  understand  an  early 
displayed  paralyzing  action  of  the  ptomaines  of  an  infecting  disease 
than  such  action  manifested  five,  or  ten  or  twenty  years  after  appar- 
ently complete  subsidence  of  all  local  symptoms. 

If  either  the  time  or  the  occasion  warranted,  even  permitted,  con- 
sideration might  well  be  had  of  the  lesions  of  other  parts,  of  skin,  of 
throat,  of  lung,  of  liver  it  may  be,  lesions  always  gummatous  in 
character,  destructive  in  effect.  Everywhere  and  at  all  times  a  mani- 
festation of  late  syphilis  means  danger  to  part,  danger  to  life  ;  the 
latter,  often  escaped,  not  seldom  becomes  a  reality  to  the  fullest 
extent. 

There  are  not  a  few  things  about  late  syphilis,  what  it  is  and  how  it 
is,  that  deserve  and  demand  careful  examination  and  study.  There  cer- 
tainly is  no  other  medical  fact  or  theory  in  the  investigation  of  which 
may  be  more  thoroughly  developed  "  those  energies  in  which  alone 
consist  ever-growing  perfection." 

How,  for  example,  are  we  to  understand  years-long  intermissions, 
with  after  development  of  grave  functional  and  organic  disturbances. 
With  the  disappearance  of  an  unimportant  syphilide,  the  young  man 
seems  to  be  free  of  his  malady.  In  physical  and  mental  health  he 
passes  the  years  of  maturity,  and  sturdy  children  without  spot  or 
blemish  grow  up  around  him.  When  fifty  or  sixty  or  eighty  years 
old  it  may  be,  with  the  changes  inseparable  from  advancing  years, 
there  appear  organic  affctions  that  are  unmistakably  specific.  Such 
cases  are  rare,  very  rare,  if  you  please,  but  they  are  cases  nevertheless. 

Where  has  the  disease  been  in  hiding  all  these  many  years,  and  in 
what  shape  ?  Recurrences  take  place  in  other  affections,  but  do  they 
closely  resemble  these  late  manifestations  of  syphilis  ?  The  adult 
who  in  childhood  had  a  white  swelling,  a  hip  disease,  or  a  caries  of  the 
spine  is  very  likely  before  he  has  passed  middle  life  to  die  of  pulmo- 
nary phthisis  ;  but  the  exciting  organism  has  been  encapsulated  in 
the  primaril}^  damaged  area  and  has  been  set  free  by  a  breaking  down 
of  the  fibrous  and  osseous  envelope,  or  without  direct  relation  to  the 
primary  lesion,  the  bacilli  have  come  in  from  without,  producing  a 
new  infection  not  a  reinfection,  and  the  disease  so  developed  passes 
through  its  regular  stages  from  the  very  first  on  ;  or  the  lighting  up 
anew  of  morbific  action  in  the  long  encapsulated  mass  has  caused  a 
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new  synovitis  or  a  caries,  in  no  respect  different  from  the  original.  In 
a  femur  or  tibia  that  was  affected  by  an  osteomyelitis  of  adolesence 
suppurative  osteitis  may  show  itself  years  later.  Here  there  has  been 
a  setting  free  of  pyogenic  organisms  long  imprisoned  in  the  bone,  or 
as  a  place  of  least  resistance  the  bone  has  again  inflamed  under  the 
action  of  such  organisms  taken  up  anew  from  a  distant  felon  or  abscess 
or  ulcer  and  carried  along  in  the  blood  stream. 

The  individual  from  whom  a  scirrhous  breast  has  been  removed 
may  after  several  years  of  apparent  health  have  malignant  disease  of 
the  bronchial  glands,  of  the  stomach  or  of  the  liver  ;  but  the  places 
of  detention  and  the  route  of  infection  can  be  found  and  traced.  In 
each  of  the  diseases  instanced  the  recurrence  is  like  the  original 
attack,  differing  only  in  the  extent  and  rapidity  of  its  action.  Not  so 
with  syphilis.  There  is  in  this  long  delayed  manifestation  no  first  nor 
second  stage,  no  initial  lesion,  no  roseola,  no  mucous  patch.  Without 
any  inaugurating  local  or  general  disturbances  there  is  developed  a 
gumma. 

Is  this  the  reproduction  under  the  influence  of  irritation  of  unknown 
character  of  the  original  chancre,  the  cutaneous  papule,  or  the  tem- 
porarily enlarged  glands  ?  It  is  simply,  we  are  told,  another  step  in 
the  advance  of  the  disease  arrested  for  an  unusual  time  at  the  second 
halting  place  ;  such  arrest,  in  and  of  itself,  no  more  strange  than  the 
hours-long  arrest  of  an  attack  of  intermittent  fever.  But  in  this  latter 
affection  when  the  new  start  is  made  the  old  cycle  is  traveled  again, 
the  symptoms  are  general;  and  the  same  may  be  true  if  the  intermis- 
sion has  been  of  months'  or  years'  duration. 

But  in  syphilis  the  new  disturbance  is  confined  to  a  very  limited 
area,  in  a  bone,  in  the  rectum,  or  intracranial  for  example;  where,  in 
many  cases  certainly,  there  had  been  no  previous  disease,  at  least  no 
evidence  of  such.  No  other  part  of  the  body  may  ever  be  affected; 
the  lesion  is  purely  local.  What  developed  it;  a  specific  organism 
long  dormant  at  the  spot '?  If  it  were  so,  would  there  not  have  been 
in  the  remote  antecedent  period  of  syphilitic  activity  some  evidences 
of  the  non-specific  overgrowth  required  for  its  encapsulation  ?  Conse- 
quent upon  its  presence  would  there  not  have  been  in  the  part  some- 
thing more  than  a  fugitive  ill-defined  ache  ?  And  even  this  is  fre- 
quently absent.  Is  it  a  poisoning  product,  like  the  ptomaine,  of  the 
earlier  action  that  after  long  presence  in  the  blood  is  carried  to  the 
seat  of  the  late  manifestation  and  there  excites  the  new  formation  ? 
Can  any  one  understand  a  poisoned  state  of  the  blood  that  is  continued 
through  years,  the  septic  chemical  agent  remaining  unchanged  or  con- 
stantly reproducing  itself  or  being  reproduced,  without  there  being 
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any  manifest  symptoms  of  departure  from  the  normal  standard  of 
health,  until  at  some  far  distant  day  it  causes  a  syphilitic  new  growth 
in  some  part  or  other? 

What  is  the  morbific  agent,  what  suspends  its  action,  where  is  it 
stored,  what  so  late  starts  it  up  into  destructive  activity  in  only  one 
direction,  ending  in  one  product  whether  the  period  of  latency  has 
been  one  year  or  forty,  the  same  indeed  if  there  has  been  no  "  sleep 
time  "  after  the  disappearance  of  the  cutaneous,  congestive  or  exudative 
lesions,  and  the  disease  has  passed  directly  from  stage  to  stage  ?  Are 
there  not  in  this  course  of  syphilis,  questions  of  intense  interest  relat- 
ing to  nature  and  action,  problems  well  deserving  of  consideration  and 
solution,  if  solution  is  possible  ?  But  there  are  other  questions  that 
may  well  be  examined,  questions  of  fact,  but  not  respecting  the  char- 
acter, location  or  effects  of  lesions. 

What  are  the  relations  of  syphilis  to  other  diseases,  and  to  injuries; 
how  is  it  affected  by  them  and  they  by  it  ? 

Pre-existing  tubercular  disease,  because  of  the  general  weakness 
induced  by  it  and  the  lessened  power  of  the  cells  to  protect  themselves, 
renders  probable  a  more  severe,  often  a  more  rapid  syphilitic  course 
It  is  not  necessary  that  such  disease  should  be  in  a  manifestly  active 
state.  To  the  "  strumous "  individual  a  specific  infection  is  always, 
other  things  being  equal,  more  dangerous  both  in  the  extent  and  de- 
structiveness  of  lesions  than  it  is  to  others.  The  severity,  and,  yet 
more  the  persistency  of  lues,  especially  in  its  glandular  enlargements 
and  its  external  gumatous  ulcerations,  in  negroes  and  mulattoes  in  our 
country,  is  due,  it  may  well  be  believed,  to  the  tuberculized  soil  upon 
which  the  specific  virus  has  been  implanted,  fully  as  much  as  to  irreg- 
ular lives  and  neglect  of  treatment.  Certain  lesions  are  more  common 
in  tubercular  than  non-tubercular  persons,  such  as  the  gummatous 
stenoses  of  the  alimentary  tract,  especially  of  the  oesophagus  ^  and 
rectum. 

That  specific  lesions  may  become  tuberculized,  has  been  proven  by 
the  occasional  bacillary  infection  of  syphilitic  lupoid  tissue;  but  only 
very  rarely  does  the  tubercle  bacillus  find  a  nidus  in  and  about  a  syphilitic 
new  formation.  A  partial  explanation  of  this  lies  doubtless  in  the 
fact  that  in  the  great  majority  of  cases  tuberculosis  of  parts  other 
than  the  lungs,  has  been  produced  or  is  likely  to  be  produced  only  at 
an  age  antedating  syphilitic  infection,  or  at  least  the  period  of  the  late 
manifestations. 

Syphilis  is  not  likely  to  be  inoculated  upon  an  individual  suffering 
from  cancer;  but  if  it  is,  there  is  no  good  reason  why  the  two  diseases 
should  not  go  on  each  in  its  natural  way. 
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But  cancer  may,  and  not  so  very  rarely  does  attack  an  area  in  which 
there  has  long  been  specific  thickenings  and  indurations,  as  in  the 
chronic  leucomata  of  the  tongue,  in  the  same  way  and  for  the  same 
reason  that  it  is  often  a  direct  consequence  of  non-specific  irritative 
epithelial  overgrowths.  Once  in  a  while  a  gumma  undergoes  a  can- 
cerous degeneration,  more  often  when  situated  in  the  substance  of  the 
tongue  than  anywhere  else,  and  the  local  affection,  no  longer  amena- 
ble to  specific  treatment,  goes  steadily  on  from  bad  to  worse,  the 
neighboring  gland  or  glands  being  soon  infected  and  death  resulting 
at  no  distant  day  from  weakness,  from  haemorrhage  or  from  visceral 
disease.  In  certain  localities,  especially  in  the  breast,  a  gumma  may 
readily  be  mistaken  for  a  cancer,  and  in  not  a  few  instances  the 
mamma  has  been  removed  because  of  the  existence  in  it  of  a  mass  that 
would  have  disappeared  under  treatment  by  the  iodides.  If  syphilitic 
growths  do  not  become  sarcomatous,  they  do  often  much  resemble  sar- 
comata, and  many  a  reported  successful  operation  for  the  malignant 
affection  has  been  really  one  in  which  a  gumma  has  been  removed. 
Particularly  has  this  been  true  of  tumors  in  muscles,  and  in  the  orbi- 
tal cavity. 

How  does  syphilis  affect  wounds,  and  how  do  traumatisms  affect  the 
disease  ?  As  a  rule  the  wounds  of  syphilitics  when  the  affection  is  in 
a  passive  latent  stage,  heal  as  promptly  and  as  kindly  as  those  of 
others,  though  union  may  be  delayed  or  even  prevented  until  after 
the  patient  has  been  brought  under  the  influence  of  the  anti-specific 
remedies. 

This  is  much  less  true  of  wounds  of  the  soft  than  of  the  hard  parts, 
i.  e.  fractures,  in  which  at  times  false  joints  will  form  in  spite  of  the 
most  judicious  treatment.  When  the  specific  lesions  are  in  process  of 
active  evolution,  whether  early  or  late  it  matters  not,  the  chances  of 
interference  with  proper  repair  are  not  a  few,  and  no  operation  should 
be  done  at  such  time  that  can  be  with  safety  postponed.  Indeed  at 
any  time  before  doing  an  opei'ation  the  success  of  which  depends  upon 
the  securing  of  primary  union,  it  is  well  to  keep  the  patient  for  several 
weeks  under  the  influence  of  the  iodides  and  mercurials.  Very  rarely 
under  any  circumstances  does  a  wound  become  actually  syphilitic. 

In  one  who  has  had  the  disease,  even  though  there  may  not  have 
been  a  manifestation  of  it  for  years,  any  traumatism  may  be  the  start- 
ing point  of  extensive  specific  lesions.  On  the  other  hand  an  old  scar 
or  fracture-callus  may  break  down  when  the  individual  becomes  syph- 
ilitic, just  as  it  may  under  the  influence  of  scurvy. 

Is  aneurism  in  comparatively  young  subjects,  say  under  forty,  con- 
sequent upon  syphilis  ?    Always  ?     No.     In  very  many  cases  ?     In  all 
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probability.  The  specific  disease  unquestionably  produces  as  one  of 
its  most  marked  effects  endarteritis,  and  though  this  inflammation 
especially  attacks  the  medium  sized  and  smaller  vessels  it  is  not  limited 
to  them,  and  any  weakening  of  the  walls  that  it  produces  cannot  but 
predispose  to  dilatation,  fusiform  or  sacculated,  though  as  a  rule  the 
syphilitic  artery  is  a  condensed,  contracted  one  that  cannot  undergo 
aneurismal  change. 

As  respects  life,  is  syphilis  a  grave  disease?  Very  much  so  in  its  in- 
herited form,  its  lethal  influence  being  exerted  from  the  moment  of  con- 
ception. Four-fifths  of  the  pregnancies  terminate  prematurely,  and  of 
the  children  born  alive  the  great  majority  die  within  a  few  weeks  or 
months  or  at  most  years.  But  not  seldom  after  cessation  of  manifes- 
tations, in  the  intervals  of  manifestations,  or  even  in  the  very  late  ter- 
tiary stage,  the  spermatozoids  and  ova  are  sufficiently  free  from  the 
syphilitic  influence  to  permit  of  the  begetting  of  healthy  children. 
But  acquired,  in  adults,  the  mortality  rate  is  very  low,  how  low  it  is 
impossible  to  state,  vital  statistics  for  obvious  reasons  being  on  this 
point  defective  and  unreliable.  In  our  census  report  for  1880  it  did 
not  reach  one  per  thousand  of  the  whole  number  of  deaths  from  known 
causes. 

How  seldom  in  private  practice  has  it  happened  to  any  one  of  us  to 
have  a  patient  die  of  a  syphilitic  lesion. 

Clinicians,  medical  and  surgical,  have  learned  very  thoroughly  the 
coarse  lesions,  and  pathologists  the  structural  character  of  the  new 
growth  in  organs  and  tissues.  Practitioners,  general  and  special,  are 
in  unusual  degree  in  accord  as  to  treatment,  even  the  extent  to  which 
it  should  be  carried.  The  professional  work  of  the  future  must  be 
chiefly  that  of  the  microscopists,  the  bacteriologists  and  the  medical 
chemists.  In  the  laboratory  not  at  the  bedside  will  be  revealed  the 
secrets  of  nature,  growth,  dissemination  and  influence. 

Sanitarians  and  political  economists  have  before  them  the  task  of 
working  out  some  practical  and  practicable  plan  of  controlling,  if  it 
be  possible,  the  spread  of  this  disease,  that  damages  the  young, 
weakens  the  strong,  infects  the  innocent,  diminishes  the  results  of  la- 
bor, increases  the  poor-rates,  keeps  down  the  population,  that  is  every- 
where and  in  all  respects  destructive  to  the  private  and  the  public 
weal. 
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Especially  Late  Heeeditart  Syphilis — More  particularly  in  its  Surgical 

Aspects. 

By  Abner  Post,  M.D.,  of  Boston, 

Clinical  Instructor  in  Syphilis  in  Harvard  University. 

Ik  speaking  of  syphilis  I  must  speak  from  the  standpoint  of  the 
clinician  and  student,  and  not  from  that  of  the  pathologist  or  experi- 
mentalist ;  nor  can  I  hope  to  bring  forward  new  discoveries  or  new 
facts.  The  utmost  I  can  hope  for  is,  that  by  a  new  presentation  of 
facts  already  known,  I  may  help  to  systematize  our  present  knowledge, 
and  to  incite  to  new  observations  on  a  subject  which  can  best  be 
advanced  at  present  by  clinical  study. 

The  help  which  we  can  expect  from  the  pathologist  is  limited  so  long 
as  the  pathognomonic  entity  of  syphilis  is  unknown  to  us.  Help  from 
the  experimentalist  is  wanting,  since  the  lower  animals  are  practically 
exempt  from  the  disease,  and  experiment  on  human  beings  is  not  jus- 
tified. I  shall  confine  my  remarks  to  such  portions  of  the  general  sub- 
ject as  have  been  of  special  interest  to  myself,  and  it  may  be  possible 
to  designate  certain  points  where  study  is  specially  desirable. 

I  wish  particularly  to  draw  attention  to  that  class  of  cases  known  as 
late  hereditary  syphilis.  By  this  term  it  is  intended  to  designate 
syphilitics  who  have  inherited  the  disease  from  their  parents,  and  who 
have  survived  the  early  years  of  life  in  a  state  of  more  or  less  good 
health,  only  to  show,  after  a  lapse  of  years,  symptoms  which  corres- 
pond to  the  late,  or  tertiary,  symptoms  of  acquired  syphilis.  The 
interval  after  which  late  symptoms  show  themselves  in  congenital 
cases  may  be  longer  or  shorter,  exactly  as  in  acquired  disease.  The 
disease  may  be  entirely  latent  during  the  interval  between  the  early 
and  late  symptoms,  or  it  may  have  shown  itself  more  or  less  distinctly. 
The  late  forms  of  hereditary  disease  are  especially  worthy  of  study, 
because  they  are  not  thoroughly  known  ;  the  boundary  lines  between 
hereditary  syphilis,  rickets  and  tuberculosis  are  clinically  ill-defined. 

On  the  whole,  it  cannot  be  far  from  the  truth  to  say  that  we  have 
been,  and  I  fear  we  are  still,  too  slow  to  accept  the  diagnosis  of  syph- 
ilis in  children  after  the  age  of  infancy.  Children  with  lesions  that 
in  adults  would  be  recognized  as  syphilitic,  or  at  least  as  suspicious, 
are  too  often  classed  as  scrofulous,  without  a  thought  apparently  of 
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other  diagnosis.     There  are  certain  children  of  this  class  who  are  so 

distinctly  marked  that  mistake  seems  impossible  ;  the  sunken  nose,  the 
destroyed  palate,  the  triad  of  Hutchinson,  notched  upper  incisors, 
opaque  corneas  with  defective  hearing,  present  a  clinical  total  that  can- 
not be  mistaken.  But  all  subjects  of  inherited  syphilis  are  not  thus 
marked.  Other  cases  there  are  in  comparative  abundance,  which  we 
too  easily  overlook. 

These  late  hereditary  cases  may  be  considered  with  advantage  at  the 
same  time  with  the  acquired  cases. 

All  authors  agree  that  the  later  forms  of  acquired  syphilis  are  not, 
of  necessity,  a  part  of  every  case.  Every  physician  whose  life  has 
been  long  enough  to  give  him  a  perspective,  must  have  cases  in  mind 
in  which  the  later  lesions  have  been  wanting  through  long  lives.  Men 
of  seventy-five  and  eighty  rise  to  my  mind,  who  must  have  had  syph- 
ilis in  their  youth,  who  have  had  no  other  reminder  of  the  disease  than 
that  dread  of  the  consequences  which  renders  miserable  so  many  lives. 
Yet  every  doctor  of  experience  must  also  have  been  disappointed  at 
seeing  late  symptoms  appear  in  patients  who  had  been  under  his  own 
treatment  for  a  long  time.  The  comparative  number  of  cases  in  which 
the  tertiary  symptoms  appear,  it  is  impossible  to  estimate.  As  regards 
the  future  of  the  youth  who  acquire  syphilis,  the  greatest  difference  of 
opinion  exists.  On  the  one  side,  for  example,  is  the  opinion  of 
Hutchinson  *  as  given  in  a  recent  article,  in  which  occurs  the  following 
statement  :  "  I  do  not  think  that  an  insurance  office  would  do  a  bad 
business  if  it  were  to  undertake  at  ordinary  rates  young  men  in  the 
early  stages  of  syphilis.  Judging  from  my  own  experience,  they 
appear  quite  as  likely  to  live  long  as  others,  and  (as  I  have  already 
said)  the  effect  of  treatment  seems  to  be,  in  not  a  few  instances,  to 
improve  the  health  rather  than  otherwise." 

In  the  same  article  he  refers  to  the  great  number  of  medical  men  he 
has  treated  for  chancres  acquired  in  the  practice  of  our  profession.  In 
many  of  these  cases  the  patient  has  remained  under  his  observation 
for  a  great  number  of  years.  Of  these  men  he  says,  "  Several  are  of 
course  dead,  but  I  can  scarcely  call  to  mind  a  single  one  in  which 
death,  or,  indeed,  any  material  damage  to  the  general  health  resulted 
from  syphilis.  In  a  large  majority  of  cases  these  patients  have,  so  far 
as  I  am  aware,  suffered  nothing  since  getting  rid  of  their  early 
symptoms,  and  are  at  present  in  excellent  health." 

As  an  extreme  contrast,  one  may  quote  on  the  other  hand  the  opin- 
ion of  Dr.  W.  R.  Gowers,f  "  A  general  survey  of  the  treatment  of 

*The  Modern  Treatment  of  Syphilis.     The  Practitioner,  June,  1891,  p.  411. 
f  Lettsonian  Lectures,  Lancet,  February  16,  1889. 
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syphilis,  as  well  as  the  observation  of  individual  cases,  can  scarcely 
fail  to  impress  one  important  conclusion  on  an  impartial  observer.  It 
is  not  easy  to  state  this  conclusion  in  language  not  open  to  miscon- 
struction. In  its  broadest  form  the  conclusion  is,  that  syphilis  is  an 
incurable  disease.  In  the  form  least  liable  to  misinterpretation,  and 
free  from  inexactness,  it  is  this  :  There  is  no  real  evidence  that  the 
disease  ever  is  or  has  been  cured  (the  word  disease  being  here  used  to 
designate  that  which  causes  various  manifestations  of  the  malady.)" 

But  even  the  holdei's  of  the  extremest  views  of  the  incurability  of 
the  disease  do  not  regard  its  appearance  in  tertiary  form  as  an  integral 
part  of  the  disease. 

The  relative  frequency  of  tertiary  syphilis  was  discussed  at  the  Con- 
gress of  Dermatology  and  Syphilography  held  in  Paris  in  1889,  and, 
naturally,  approximate  opinions  only  were  expressed. 

Diysdale  considered  that  about  eight  per  cent,  of  syphilitics  show 
late  lesions  when  untreated. 

Mauriac  would  put  it  somewhere  between  five  and  twenty  per 
cent. 

Haslund,  of  Copenhagen,  gave  the  comparative  numbers  of  the 
cases  of  secondary  and  late,  or  tertiary,  disease,  that  he  had  treated  in 
hospital  service,  and  the  cases  which  he  classed  as  tertiary  amounted 
to  ten  per  cent.  (9.9)  of  the  whole  number. 

Vajda,  of  Vienna,  quoted  some  very  interesting  figures  from  the 
statistics  of  the  Vienna  General  Hospital  for  the  pei-iod  of  ten  years, 
from  1868  to  1877.  Of  the  total  number  of  cases  (198,718)  admitted 
to  the  hospital  during  that  decennial  period,  4.7  per  cent.  (9,739)  were 
syphilitics.  Of  the  syphilitics  6.8  per  cent.  (632)  were  the  victims  of 
tertiary  lesions,  or  three  per  cent,  of  the  general  admissions,  a  percent- 
age which  the  author,  Vajda,  believes  to  be  20  per  cent,  below  the 
truth.  Certainly,  the  term  late  lesions  as  used  in  the  first  part  of  that 
decade,  would  not  include  certain  diseases  of  the  nervous  system, 
which,  at  that  time,  were  not  fully  recognized  as  syphilitic. 

Valuable  as  are  the  figures  that  attempt  to  give  some  sort  of  an 
answer  to  the  question  of  the  frequency  of  late  syphilis,  and  to  calcu- 
late the  percentage  of  cases  of  syphilis  that  show  late  symptoms,  the 
most  valuable  contribution  from  that  Congress  to  our  knowledge  on 
the  subject  lies  in  the  figures  of  Fournier,  which  show  that  in  point 
of  time  by  far  the  largest  number  of  cases  of  late  syphilis  occur  in 
the  third  year  after  inoculation,  that  from  the  third  year  on  the 
number  diminishes,  and  that  after  the  tenth  year  it  may  be  considered 
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Taken  in  periods  of  five  years  Fournier's  late  cases  run  as  follows  : 

First  five  years 1,023  cases 

Second  "  700  " 

Third  "  322  " 

Fourth  "  211  " 

Fifth  "  68  " 

Sixth  "  31  " 

Seventh  "  13  '' 

Eighth  "  12  " 

Single  cases  occurred  in  the  41st,  43d,  52d,  54th,  and  55th  years, 
making  the  total  of  2,395  cases  tabulated. 

Of  course,  an  enumeration  that  makes  many  late  symptoms  occur 
during  the  first  five  years  is  based  upon  the  character  of  the  lesion 
rather  than  upon  the  time  of  its  occurrence. 

It  seems  unnecessary  to  enumerate  the  lesions  generally  included 
under  the  head  of  late  lesions,  but  these  figures  indicate  that  the  so- 
called  late  lesions  occur  much  earlier  in  the  history  of  the  disease  than 
we  are  in  the  habit  of  thinking.  So  far  as  the  figures  go,  the  French 
Congress  affords  us  ground  for  a  more  definite  prognosis  than  we  have 
hitherto  possessed.  We  seem  to  be  justified  in  saying  that,  after  the 
third  year,  the  chances  of  a  recurrence  grow  steadily  less,  and  that 
probably  only  one  case  in  five,  or  20  per  cent.,  shows  the  dreaded  later 
troubles. 

These  figures  embolden  me  to  say  that  it  is  my  impression  that  out- 
breaks of  late  symptoms  in  congenital  syphilis  are  of  earlier  occurrence 
than  is  usually  supposed.  The  age  of  puberty  is  the  time  at  which 
such  outbreaks  are  expected.  I  have  no  figures  to  confirm  my  opin- 
ion, but  I  have  learned  to  think  that  it  is  very  common  for  hereditary 
disease  to  show  its  late  features  as  early  as  the  fourth,  fifth  or  sixth 
years.  But  it  must  also  be  said  of  these  cases  that  their  life  histories 
are  seldom  complete  with  the  story  of  a  single  outbreak. 

There  is  one  other  matter  in  connection  with  these  figures  to  which 
it  seems  proper  to  refer.  Syphilographers  are  sometimes  accused  of 
so  extending  the  field  of  syphilis  as  practically  to  include  all  pathol- 
ogy. In  the  General  Hospital  of  Vienna  where  syphilis  holds  so  prom- 
inent a  place,  according  to  the  ofiicial  report  for  ten  years  from  1868 
to  1877  inclusive,  but  4.7  per  cent,  of  the  whole  number  were  syphil- 
itic, and  but  three-tenths  of  one  per  cent,  of  the  whole  were  cases  of 
late  syphilis.  Even  increased  by  20  per  cent,  as  Vajda  thinks  proper, 
the  number  still  remains  smaller  than  would  have  been  supposed. 
Incidentally,  I  may  say  here,  that  the  Autopsy  Records  of  the  Boston 
City  Hospital  which  contain  accounts  of  approximately  1,700  post- 
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mortem  examinations,  contain  but  nineteen  cases  which  permit  a  stu- 
dent of  these  records  to  affirm  from  the  words  of  the  pathologist  a 
pathological  diagnosis  of  syphilis. 

It  is  interesting  to  inquire  if  we  are  able  to  prevent  the  outbreak  of 
late  symptoms.  As  a  preventive  of  late  symptoms,  early  treatment  by 
mercurials  is  ranked  high — deservedly  so  far  as  we  can  see — and  still 
it  must  have  fallen  to  all  of  us  to  see  cases  which  have  been  treated 
with  care  show  late  and  grave  symptoms.  Most  of  the  cases  with  late 
symptoms  of  which  I  have  known  the  earlier  history,  have  been  late 
in  coming  under  treatment,  or  there  has  been  some  fault  in  the  thera- 
peutic measures,  as,  to  take  a  single  instance,  in  a  case  of  syphilitic 
hemiplegia  which  comes  forcibly  before  me,  the  disease  had  existed 
for  at  least  a  year  before  it  was  recognized  and  treatment  begun.  It 
may  be  said  of  such  cases  that  the  disease  has  been  allowed  to  get  the 
upper-hand  before  the  check  was  applied,  or  that  they  are  like  the 
earlier  malignant  cases  that  occasionally  show  themselves  and  defy 
treatment ;  but,  still  pride  ourselves  as  we  may  on  the  effect  of  our 
interference,  no  method  of  treatment  is  free  from  relapses  so  far  as  I 
can  discover.  Syphilographers  who  come  in  contact  with  syphilitics 
who  have  been  faithfully  treated  by  diffei-ent  methods  in  other  coun- 
tries, as  well  as  in  our  own,  see  occasional  relapses  after  all  methods. 
No  method  exists  that  will  allow  us  to  promise  a  cure,  that  is,  an  ab- 
solute immunity  from  the  danger  of  subsequent  attacks.  It  is  in  the 
nature  of  the  disease  to  show  relapses  and  late  sjniiptoms.  When 
I  speak  thus  despondently  as  to  the  uncertainty  of  treatment,- 1  refer 
only  to  the  late  symptoms.  But  I  mean  to  say  that  our  present  atti- 
tude towards  mercurial  medication  is  a  matter  of  opinion  simply.  We 
believe  that  mercurial  treatment  acts  as  a  preventive  of  later  symp- 
toms, a  belief  held  I  know  not  how  long.  Benjamin  Bell  expressed 
it  in  strong  terms,  but  it  cannot  as  yet  be  proved.  The  efficacy  of 
treatment  by  mercurials  has  been  established  clinically  since  before 
the  days  of  Paracelsus  ;  the  efficacy  of  mercurials  in  destroying  mi- 
crobes seems  a  sufficient  explanation  of  its  clinical  action.  We  are 
then  justified  in  supposing  that  more  accurate  pathological  knowledge 
will  allow  us  in  the  futui-e  to  apply  more  effectively  the  drug  we  use 
so  efficiently,  if  somewhat  empirically,  now. 

In  thinking  of  late  syphilis  there  are  certain  questions  that  almost 
of  necessity  arise  in  the  mind.  Of  these  the  first  regards  its  conta- 
giousness. Are  the  late  lesions  of  syphilis  inoculable  ?  Certainly  the 
contagiousness  of  late  symptoms  must  be  slight,  if  it  exists  at  all.  I 
have  among  my  own  acquaintance  two  cases  in  which  the  disease  was 
communicated  to  the  wife  two  and  one-half  years  after  the  reception 
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of  the  disease  by  the  husband.  That  is  the  latest  infection  which  I 
can  vouch  for  of  my  own  personal  knowledge,  but  Foumier  mentions 
a  case  of  infection  in  the  sixth  year.  But  here  we  meet  with  practical 
difficulty  in  reconciling  our  various  statements.  Inoculability  does 
extend  to  two  and  a  half  years,  and  may  [exceptionally]  still  exist  at 
the  great  length  of  six  years  ;  the  greatest  frequency  of  late  lesions, 
so  called,  is  found  in  the  first  five  years.  When  we  say  that  late  les- 
ions are  probably  not  inoculable,  the  proper  meaning  of  the  word  late 
must  be  preserved. 

The  power  of  transmitting  the  disease  to  offspring  remains  long 
after  the  power  of  direct  inoculation  seems  lost ;  but  here,  as  in  other 
manifestations,  the  disease  shows  its  singular  habit  of  fixing  particu- 
larly upon  special  organs  or  systems.  The  general  law  of  syphilitic 
heredity  is  a  diminution  in  the  activity  of  the  virus,  so  that  successive 
children  show  less  emphatically  the  effects  of  the  disease.  Occasion- 
ally, however,  we  see  a  whole  series  of  children  follow  one  another, 
each  with  little  or  no  apparent  diminution  of  the  virus.  Almost  at 
the  moment  of  writing  this  sentence  I  was  asked  to  see  a  syphilitic 
child  which  presented  characteristic  snuffles,  loss  of  eyebrows,  enlarged 
glands,  fissures  and  ulcerations  of  the  lips  and  anus,  with  sarcocele  of 
both  testes.  The  first  child  of  the  mother  was  born  twelve  years  ago, 
at  seven  months,  and  quickly  died.  Miscarriages  and  still-births  have 
followed  at  various  intervals,  but  no  child  that  has  survived.  This 
child  is  the  first  by  a  second  husband,  but  seems  only  another  of  the 
series.  No  questions  elicit  any  certain  proof  of  disease  in  mother  or 
either  husband. 

These  series  of  children  born  so  markedly  syphilitic  are  exceptional, 
and  illustrate  one  of  the  peculiarities  of  syphilis,  namely,  its  habit  of 
fixing  upon  some  system  or  systems  in  each  of  its  victims,  and  expend- 
ing its  force  chiefly  upon  that  system.  Thus  in  one  patient  the  skin 
will  show  the  deepest  lesions,  and  for  years  the  disease  will  repeat  its 
cutaneous  outbreaks.  In  another,  the  bones  will  form  the  chief  object 
of  attack. 

I  propose  to  say  a  few  words  in  regard  to  several  of  the  different 
systems. 

Induration  and  enlargement  of  the  lymphatic  glands  is  one  of  the 
most  common  and  characteristic  symptoms  of  early  syphilis.  Begin- 
ning in  the  immediate  vicinity  of  the  original  point  of  inoculation,  at 
the  time  of  the  first  outbreak  of  constitutional  symptoms  it  becomes 
general,  until  in  well  marked  cases  all  the  superficial  lym}ihatics  are 
found  to  be  engorged.  At  the  end  of  the  acute  stage  these  glands 
have  resumed  their  normal  condition.     The  relation  of  the  lymphatic 
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glandular  system  to  the  later  outbreaks  of  the  disease  is  entirely  dif- 
ferent. Engorgement  of  the  subcutaneous  glands  is  invaluable  as  a 
diagnostic  sign  in  early  syphilis  ;  in  late  syphilis  it  is  exceptional  and 
almost  without  diagnostic  value,  but,  according  to  Lancereaux,  the 
affections  of  the  visceral  glands  must  be  reckoned  among  the  most 
constant  alterations  of  tertiary  syphilis.  They  bear  the  same  relation 
to  visceral  syphilis  that  swelling  of  the  subcutaneous  glands  bears  to 
syphilis  of  the  skin,  that  is,  they  are  a  necessary  concomitant.  Of 
subcutaneous  glands,  late  syphilis  is  said  to  occur  most  frequently  in 
the  inguinal,  and  next  in  frequency  in  the  glands  of  the  neck,  espe- 
cially the  submaxillary  and  supraclavicular.  In  other  glands  its  occur- 
rence is  much  moi"e  rare.  At  first  the  glands  are  in  general  enlarged, 
indolent,  movable  upon  each  other;  after  a  time,  firm  cicatricial  tissue 
fixes  them  to  one  another,  and  binds  them  to  the  parts  beneath.  If 
the  glands  soften  and  break  down,  the  skin  is  usually  involved.  If 
the  glandular  gummata  are  concomitant  with  characteristic  signs  of 
syphilis  they  will  readily  be  understood,  but  when  they  occur  alone, 
diagnosis  is  difficult  and  even  impossible.  I  suppose  every  large  sur- 
gical service  presents  several  cases  annually  of  enlarged  glands  of  the 
neck,  demanding  treatment  at  the  hands  of  the  surgeon  by  the  knife. 
The  majority  of  the  cases  are  evidently  tubercular,  and  show  suppura- 
tion, sometimes  caseation.  It  has  been  my  custom  where  anything  in 
the  history  of  the  patient,  or  any  cicatrix  on  the  body  allowed  the 
least  suspicion  of  a  syphilis,  to  administer  the  iodides  before  proceed- 
ing to  operation.  In  rare  cases  resolution  has  followed,  and  disappear- 
ance of  the  tumor.  I  have  allowed  myself  to  feel  that  in  some  of 
these  cases  there  was  a  syphilitic  taint.  The  cases  are  rare,  but  they 
certainly  exist. 

In  late  hei'editary  syphilis  the  part  played  by  lymphatic  glands  is 
greater,  though  hardly  more  diagnostic.  It  is  exceedingly  common  to 
find  cervical  glands  enlarged  in  congenital  cases,  but  not  always  in  a 
form  that  by  analogy  with  acquired  cases  would  be  called  characteris- 
tic, and  by  no  means  so  generally  as  to  give  them  the  diagnostic  value 
of  the  enlarged  glands  of  the  early  stages.  Glands  are  often  enlarged, 
especially  in  the  anterior  cervical  region,  and  remain  indolent  and 
painless  for  sevei'al  years.  In  this  form  they  do  not  assume  the  large 
size  of  tubercular  forms,  but  they  are  generally  large  enough  to  rise 
above  the  normal  level  of  the  skin,  and  be  evident  to  the  sight. 

In  some  cases  suppuration  takes  place,  and  the  most  troublesome 
cases  of  all  are  those  in  which  syphilis  and  tuberculosis  coexist  upon 
the  same  individual.  This  glandular  engorgement  renders  the  dis- 
tinction between  the  scrofulous  cases,  so  common  in  New  England, 
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and  hereditary  syphilis  exceedingly  difficult,  and  clinically  in  many 
cases  absolutely  impossible  ;  but  it  is  a  fatal  error  to  accept  every  case 
of  enlarged  glands  of  the  neck  in  children  without  question  as  tuber- 
culous. 

Probably  one  reason,  why  in  certain  cases  it  is  impossible  to  distin- 
guish between  late  hereditary  syphilis  and  tubercular  disease  of  the 
glands  of  the  neck,  is  because  the  two  diseases  coexist  in  the  same 
individual.  These  are  the  cases  in  which  the  glands  reach  large  size, 
suppurate,  and  perhaps  coexist  with  bony  disease,  etc. 

The  syphilitic  glandular  tumors  of  inherited  syphilis  improve  very 
greatly  under  appropriate  antisyphilitic  treatment,  but  very  little  un- 
der cod  liver  oil. 

Cutaneous  lesions  are  second  in  frequency  to  the  lesions  of  the  ner- 
vous system  in  late  acquired  disease.  Of  their  ordinary  occurrence 
there  is  little  to  say.  There  is  a  class  of  cases,  the  cutaneous  and  sub- 
cutaneous gummata,  which  may  perhaps  be  particularly  mentioned 
because  of  their  resemblance  in  certain  situations  to  other  lesions. 
The  ulcerating  gumma  is  by  no  means  infrequent  in  positions  usually 
occupied  by  the  primary  sore,  nor  is  it  infrequent  to  mistake  it  for 
the  primary  sore,  so  nearly  does  its  induration  counterfeit  the  pri- 
mary. 

I  remember  distinctly  a  sore  which  I  mistook  for  a  primary  inocula- 
tion until  I  learned  that  the  patient  was  under  treatment  for  syphilis 
by  one  of  my  most  respected  colleagues,  and  that  the  sore  in  question 
had  come  on  without  exposure.  These  cases  are  fairly  well  known  at 
present,  but  so  closely  do  they  counterfeit  the  primary  as  to  throw  a 
shadow  of  a  doubt  over  some  at  least  of  the  reported  cases  of  rein- 
fection. 

On  the  lips  such  cases  give  rise  to  some  difficulty  of  diagnosis,  a 
difficulty  which  is  aggravated  rather  than  lessened  by  the  too  frequent 
application  of  caustics.  It  is  here  that  the  gumma  resembles  epitheli- 
oma, and  is  more  likely  to  be  mistaken  for  malignant  disease  than  for 
a  primary  sore,  but  it  is  fortunately  amenable  to  treatment  by  iodides. 

Fournier  speaks  of  a  late  roseola  which  has  attracted  his  attention, 
in  which  the  macula  has  a  rosy  aspect,  and  a  circular  contour  with  an 
unaltered  centre.  "For  twenty  years,"  he  says,  "I  have  seen  from 
time  to  time  manifestations  of  this  character,  and  I  have  resisted  the 
idea  of  calling  them  syphilitic  ;  but  as  like  cases  continued  to  produce 
themselves  in  syphilitics  I  finished  by  thinking  that  we  have  to  do 
with  a  manifestation  really  syphilitic  ;  with  a  sort  of  late,  if  not  ter- 
tiary roseola." 
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Such  a  phenomena  I  have  observed  a  few  times.  The  efflorescence 
is  interesting  as  an  observation,  and  particularly  because  so  superficial 
a  lesion  is  not  usual  among  late  manifestations.  It  helps  to  break 
down  the  boundary  line  already  so  difficult  to  define  between  secon- 
dary and  so-called  late  symptoms. 

The  skin  lesions  of  late  hereditary  syphilis  must  be  less  frequent 
than  those  of  adult  acquired  disease,  or  at  least  less  characteristic. 
The  round  ulcers  on  the  legs,  or  the  smaller  circular  ulcerations  about 
the  head  of  the  tibia,  or  generally  in  the  vicinity  of  the  knee-joint  do 
occur  in  children,  and  so-called  syphilitic  lupus  has  been  recorded  sev- 
eral times. 

Most  of  the  supposed  late  hereditary  cases  that  have  shown  skin  lesions 
under  my  observation  have  had  tubercular  ulcerations  of  rather  irreg- 
ular character,  which  may  possibly  have  been  tuberculous.  The 
boundaiy  line  between  the  ulceration  of  cutaneous  tubercle  and  of  late 
hereditary  syphilis  is  yet  to  be  established. 

In  speaking  of  the  bones,  I  wish  to  ask  how  trustworthy  is  noctur- 
nal osteoscopic  pain  as  a  symptom  of  syphilis  ?  Its  extreme  value  is 
undisputed,  but  I  believe  it  ought  not  to  be  considered  alone  as  abso- 
lutely reliable,  especially  if  it  is  referred  to  spots  which  are  only  ex- 
ceptionally attacked  by  syphilis,  or  in  other  words,  it  is  not  impossible 
that  pain  from  other  causes  may  be  nocturnal  in  character.  As  a 
working  diagnosis  the  conclusion  of  syphilis  from  nocturnal  pain 
alone  may  be  proper,  but  as  a  positive  diagnosis  which  shall  follow  the 
patient  through  life  it  is  insufficient ;  and  yet  I  think  men  are  allowed 
to  suffer  in  reputation  and  in  purse  for  a  diagnosis  made  on  such  slen- 
der ground. 

But  if  too  great  weight  is  sometimes  given  to  nocturnal  pain,  on 
other  occasions  the  diagnosis  of  syphilis  from  such  pain  is  shunned 
even  as  a  working  hypothesis,  when  it  ought  to  be  made.  The  syph- 
ilitic pains  of  children  are  not  sufficiently  known,  and  may  be  the 
occasion  of  grave  errors  of  diagnosis.  Rheumatism  and  "growing 
pains  "  are  called  on  to  account  for  them.  Many  children  have  been 
treated  in  vain  for  a  long  time,  who  have  rapidly  recovered  on  the 
administration  of  the  iodides. 

In  those  cases  of  bone  disease,  especially  among  children,  which 
come  to  operation,  it  is  rare  to  find  the  surgeon  supplement  the  use  of 
his  knife  and  gouge  with  internal  medication.  It  occasionally  happens 
that  disease  of  the  bones  spreads  after  the  removal  of  the  diseased 
portion,  to  the  surprise  of  the  surgeon,  and  the  discredit  of  his  art, 
because  he  has  failed  to  see  the  necessity  of  medication  in  caries  of 
syphilitic  origin,  or,  because  if  he  desires  to  use  internal  remedies,  he 
is  satisfied  with  cod  liver  oil. 
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Disease  that  attacks  several  of  the  long  bones  simultaneously,  or 
nearly  simultaneously,  should  arouse  the  suspicion  of  syphilis,  and 
particularly  if  one  or  both  tibiae  are  among  the  bones  attacked.  To 
say  that  it  should  arouse  suspicion  is  putting  it  very  mildly,  at  the 
same  time,  it  would  be  going  further  than  circumstances  warrant,  to 
say  that  such  a  case  was  of  necessity  syphilitic. 

A  marked  difference  between  tuberculosis  and  syphilis  lies  in  the 
preference  for  syphilis  for  the  long  bones  and  their  shafts,  while 
tuberculosis  attacks  by  preference  such  bones  as  those  of  the  wrist 
and  ankle. 

As  to  diseases  of  the  joints,  they  are  indisputably  at  times  the  result 
of  syphilis  ;  but  I  must  confess  that,  so  far  as  the  joint  alone  is  con- 
cerned, in  the  few  cases  I  have  seen,  the  symptoms  are  hardly  charac- 
teristic. Whereas,  lesions  of  the  bones  themselves  in  their  continuity 
in  children  are  likely  to  be  syphilitic,  lesions  of  the  joints  are  more  apt 
to  be  tuberculous.  In  a  long  list  of  cases  of  hereditary  sypliilis, 
Fournier  reports  but  five  cases  of  joint  disease  to  eighty-two  of  bone 
disease. 

Of  course,  no  reference  is  here  made  to  the  cases  of  separation  of  the 
epiphysis  known  as  Parrot's  disease  ;  nor  to  the  peri-articular  nodes 
and  gummatas  which  simulate  disease  of  the  joint  itself. 

Syphilitic  disease  which  involves  the  breast  has  recently  attracted 
some  attention.  Its  usual  time  of  appearance  is  quite  late,  but  like 
other  late  forms  of  disease  it  may  occur  quite  early,  as  in  a  case  of 
Ambrosoli,  in  which  one  breast  was  swollen,  and  hard  very  soon 
after  the  first  appearance  of  secondary  symptoms.  Swelling  of  the 
second  breast  followed,  and  both  returned  to  normal  size  under  the 
use  of  iodides.  Apparently  syphilitic  disease  may  either  manifest  it- 
self as  a  diffuse  enlargement  of  the  gland  or  as  a  separate  gumma  ;  in 
the  latter  case  it  conducts  itself  as  do  gummata  in  other  situations. 
The  disease  occurs  in  men  as  well  as  in  women,  and  in  hereditary  as 
well  as  in  congenital  cases.  This  form  of  syphilis  is  unusual,  but  it 
has  occurred  in  the  practice  of  two  of  my  friends. 

One  of  the  marked  features  of  modei'n  medicine  is  the  study  of  intes- 
tinal disorders,  and  the  Congress,  at  its  last  meeting,  gave  an  impetus 
to  the  study,  which  marks  an  epoch  in  American  medical  history. 
Has  the  syphilographer  any  contribution  to  make  to  that  study  ?  Is 
there  any  syphilitic  lesion  of  the  bowel  which  may  confront  the  sur- 
geon in  his  search  by  abdominal  section  for  the  cause  of  intestinal 
inflammation  or  obstruction  ?  To  show  that  the  question  is  one  liable 
to  arise,  let  me  say  that  I  have  recently  been  called  upon  to  express 
an  opinion  whether  in  a  case  of  peritonitis  occurring  in  a  man  who 
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had  had  syphilis  several  years  ago,  there  was  any  reason  to  suppose 
his  former  syphilis  had  any  possible  connection  with  the  peritoneal 
inflammation.  In  that  case,  another  hypothesis  offered  a  more  proba- 
ble explanation  than  the  previous  syphilis,  which  had  lain  dormant  for 
several  yeai-s.  But  the  question  as  to  the  possible  relationship  was 
raised,  which  may  not  be  unprofitable  to  discuss  here. 

Of  course,  the  processes  taking  place  about  the  spleen  and  liver 
must  be  taken  account  of  as  possible  causes  of  peritonitis.  The 
inflammation  resulting  in  adhesions  about  these  viscera  must  seldom 
give  rise  to  symptoms  that  are  I'ecognized,  but  these  are  by  no  means 
the  only  possible  causes  of  abdominal  inflammation  due  more  or  less 
directly  to  syphilis. 

Cases  of  intestinal  dyspepsia  of  aggravated  type  have  occurred  to 
me,  which  prove  to  my  mind  the  existence  of  syj)hilitic  intestinal 
difiiculties  that  take  the  clinical  form  of  severe  dyspepsia.  Take  a 
single  case  :  a  man  gave  a  history  of  urethritis  simply,  as  antecedent. 
He  suffered  from  extreme  difiiculty  of  digestion,  which  continued 
until  a  periostitis  appeared  on  both  tibiae,  which  yielded  to  iodide  of 
potash.  The  dyspepsia  practically  disapjieared  also.  Syphilitic  ero- 
sions have  since  destroyed  a  portion  of  his  pharynx.  That  is  not  a 
unique  experience.  Similar  cases  have  been  reported  in  varying  forms 
many  times.  At  the  present  moment  I  have  under  my  care  a  young 
man  whose  syphilis  is  scarcely  two  years  old.  It  has  been  character- 
ized by  occasional  symptoms  of  great  severity  and  tertiary  form.  The 
original  sore  was  accompanied  by  an  enormons  induration.  Head- 
aches have  been  of  marked  intensity.  There  has  been  an  ulceration 
with  a  rupia  crust  on  one  arm,  and  a  sarcocele.  Lately,  he  has  had 
an  attack  of  severe  indigestion,  his  stomach  refused  to  hold  anything 
more  solid  than  milk  and  lime-water,  and  he  has  been  so  reduced  as  to 
be  obliged  to  give  up  all  occupation  for  a  time.  These  symptoms  do 
not  prove  actual  lesions  of  the  stomach  or  intestines,  but,  if  the  cuta- 
neous lesions  are  an  index,  something  more  than  a  mere  hyperaemia 
may  be  suspected.  Our  actual  knowledge  only  permits  us  to  call  this 
man  one  of  a  class  of  cases  with  marked  gastric  symptoms  occurring 
in  syphilis,  and  amenable  to  anti-syphilitic  treatment. 

But  such  cases  as  these  two  occur  often  enough  to  establish  the  fact 
that  syphilis  invades  the  intestinal  tract  in  some  manner  with  more  or  less 
frequency.  Some  of  the  intestinal  symptoms  are  doubtless  the  result 
of  nervous  influence  of  syphilitic  origin.  Some  are  jjossibly  caused  by 
disease  of  the  mucous  coats,  similar  in  character  to  cutaneous  symp- 
toms, or  the  lesions  of  the  mucous  membranes.  Cullerier  called  at- 
tention to  the  subject  of  syphilitic  enteritis  manifesting  itself  in  the 
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form  of  sub-mucous  gummy  deposits  which  do  not  go  on  to  ulceration 
but  produce  obstinate  diarrhoea,  and  it  is  also  fairly  well  established 
that  very  serious  lesions  of  the  gastro-intestinal  tract  may  take  place. 

The  two  extremities  of  the  digestive  canal  which  come  within  our 
observation  are  the  subject  of  sy]3hilitic  disease,  of  ulceration,  cica- 
trization and  the  formation  of  fibrous  tissue  which  result  in  serious 
strictures.  Though  attempts  have  been  made  to  explain  the  existence 
of  stricture  of  the  rectum  as  simply  an  extension  of  the  external 
ulcerations  of  primary  syphilis,  or  pseudo  syj^hilis,  it  is  to-day  fully 
established  as  one  of  the  results  of  the  constitutional  infection. 

Stricture  of  the  oesophagus  is  equally  well  recognized  as  an  occa- 
sional result  of  syphilis. 

Post-mortem  examinations  of  cases  of  stricture  of  the  rectum  have 
occasionally  established  the  fact  of  ulcers  higher  up  in  the  bowels. 

Mr.  Holmes  Coote  *  described  a  stricture  of  the  rectum  and  the 
cicatrix  of  an  ulcer  above  it  resembling  the  cicatrix  of  a  phagedenic 
ulcer  as  seen  upon  the  external  integuments,  and  he  quotes  a  similar 
case  of  M.  Gosselin. 

In  The  Medical  Times  and  Gazette,  of  March  18,  1865,f  is  found  a 
clinical  lecture  of  Mr.  Paget's  in  which  he  describes  a  case  of  syphili- 
tic disease  of  the  rectum  and  colon.  This  occurred  in  a  patient  who, 
for  seven  years,  had  been  afflicted  with  syphilis,  and  had  been  a 
patient  at  various  hospitals.  At  her  death  was  found  a  stricture  of 
the  rectum.  Above  the  stricture,  and  continuous  with  it,  were  a 
series  of  ulcerations,  irregularly  circular,  which  Mr.  Paget  believed  to 
be  syphilitic. 

Dr.  Samuel  Wilks,  in  an  article  on  "  The  Syphilitic  Affections  of  the 
Internal  Organs,"  \  speaks  of  "  patients,  the  subjects  of  syphilis,  who 
had  ulceration  of  the  bowels,  but  whether  dependent  on  the  virus 
must  be  received  with  hesitation."  He  gives  three  cases  of  ulceration 
and  stricture  of  the  rectum  as  the  only  cases  which  he  can  positively 
connect  with  syphilis.  In  the  third  case  cicatrices  of  old  ulcers  were 
found  in  the  sigmoid  flexure,  and  at  its  lower  part  it  was  much  con- 
stricted. 

As  one  of  the  possible  causes  of  disease  at  the  ileo-caecal  valve,  syph- 
ilis must  be  given  a  certain  amount  of  consideration  in  the  diagnosis 
of  troubles  at  that  quarter,  one  of  the  spots  of  the  human  frame 
demanding  a  large  amount  of  consideration  at  the  surgeon's  hands  at 
the  present  time. 

*The  Medical  Times  and  Gazette,  1855.  vol.  i,  p.  82. 

f  Vol.  i,  p.  280. 

I  Guy's  Hospital  Reports,  1863. 
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A  case  is  given  by  Fen  wick  *  of  stricture  at  the  ileo-caecal  ralve  due, 
in  his  belief,  to  syphilis,  and  he  quotes  another  case  from  Bartels.  In 
Fenwick's  case,  the  patient  suffered  with  the  ordinary  symptoms  of 
intestinal  obstruction.  Colotomy  was  done,  and  the  opening  exten- 
ded to  the  small  bowel  with  great  temporary  relief.  In  this  case 
there  was  thickening  and  ulceration  of  the  mucous  membrane  at  the 
lower  part  of  the  ilium  in  addition  to  the  stricture  of  the  valve.  This 
man  had  suffered  from  syphilis,  and  had  an  ulcer  of  the  leg,  apparently 
sy]Dhilitic,  at  the  time  of  his  admission. 

In  the  case  recorded  by  Bartels,  there  was  found  after  death,  con- 
traction of  the  ileo-ctecal  valve,  and  extensive  ulcerations  of  the 
caecum  and  small  intestines,  and  also  indurations  in  the  lungs,  which 
were  considered  as  decidedly  syphilitic. 

In  regard  to  these  cases.  Dr.  Fenwick  says  :  "  I  am  fully  convinced 
that  syphilis  frequently  attacks  the  mucous  membrane  of  the  digestive 
tract,  for  I  have  seen  most  obstinate  cases  of  gastric  ulceration  and  of 
dyspepsia  following  syphilis,  which  have  quickly  yielded  to  the  use  of 
iodide  of  potash,  and  other  remedies  of  a  similar  character." 

I  should  hardly  have  dared  to  detain  you  with  this  recitation  of 
facts  known  to  most  or  all  of  you,  had  not  I  found  a  striking  confir- 
mation of  my  suspicions  that  syj^hilitic  disease  of  the  gastro-intestinal 
tract  is  more  frequent  than  recorded  diagnoses  would  lead  us  to  sup- 
pose. In  looking  over  the  autopsy  records  of  the  Boston  City  Hos- 
pital for  a  23urpose  to  be  mentioned  later,  I  have  found  nineteen  cases 
in  which  the  pathologist  has  made  the  diagnosis  of  syphilis  with  more 
or  less  certainty.  It  was  a  surprise  to  find  that  of  that  number,  there 
was  one  case  of  ulceration  of  the  phaiynx,  two  cases  of  stricture  of 
the  rectum,  and  in  addition — and  these  are  the  cases  that  particularly 
claim  attention — one  case  in  which  the  mucous  membrane  of  the 
stomach  over  the  cardiac  region  was  completely  eroded  ;  one  case  in 
which  there  were  in  the  duodenum  several  irregular  losses  of  sub- 
stance, with  elevated  edges  and  hoemorrhagic  bases;  one  case  in  which 
there  were  syphilitic  ulcerations  and  stricture  of  the  large  intestine. 

These  cases  are  too  few  to  prove  anything,  but  it  certainly  is  worthy 
of  remark  that  so  large  a  proportion  of  cases,  six  out  of  nineteen, 
showed  signs  of  trouble  with  the  gastro-intestinal  tract.  I  do  not 
wish  to  emphasize  too  much  these  cases.  The  only  inference  I  care  to 
draw  is  to  the  effect  that  gastro-intestinal  syphilis  presents  a  field  for 
study. 

In  1861,  in  the  first  edition  of  that  admirable  book  which  has  done 
so  much  to  teach  American  physicians  something  about  syphilis,  Bum- 

*  Obscure  Disease3,  pp.  39.  43. 


SOME   CONSIDERATIONS    UPON   LATE   SYPHILIS.  107 

Stead  wrote  of  the  manifestations  of  syphilis  in  the  brain  as  follows  : 
"  Syphilitic  affections  of  the  nervous  system  present  no  pathogno- 
monic symptoms  by  which  their  specific  character  may  be  recognized; 
and,  except  in  those  instances  in  which  manifest  lesions  of  the  bones 
of  the  skull,  face  or  spine  clearly  indicate  the  etiology  of  the  disease, 
the  diagnosis  can  only  be  established  by  the  history  of  the  case,  the 
concomitant  symptoms  and  the  effect  of  treatment."  *  The  develop- 
ment of  our  knowledge  of  nervous  syphilis,  during  the  thirty  years 
which  have  mtervened  between  the  publication  of  that  book  and  the 
present  time,  is  one  of  the  very  encouraging  facts  in  the  outlook  for 
the  future.  I  believe  the  next  thii'ty  years  will  add  an  equal  amount 
to  our  knowledge  of  syphilis  in  other  directions. 

Of  disease  of  the  nervous  system  there  is  little  I  can  say,  save  that  a 
large  field  lies  practically  unexplored  in  congenital  syphilis.  To  be 
sure,  we  know  that  nerve  degenerations,  such  as  succeed  acquired 
syphilis  in  the  adult,  are  met  with  in  the  subjects  of  the  inherited  dis- 
ease, but  the  recorded  cases  are  few,  and  the  diagnosis  is  obscure. 

I  must  confess  that  I  have  felt  some  hesitation  in  accepting  the  gen- 
eral opinion  that  our  idiots  and  congenital  epileptics  are  seldom  syph- 
ilitic, but  such  investigations  as  I  have  made  tend  to  confirm  the 
existing  opinion.  I  have  been  permitted  to  examine  many  cases  of 
neiwous  disease  of  unknown  or  doubtful  origin,  and  have  seldom  found 
in  the  child  itself  conclusive  evidence  of  syphilitic  taint,  though  I  have 
found  several  children  that  awakened  suspicion.  The  opportunity  for 
clinical  investigation  is  here  very  great,  but  it  will  require  the  most 
painstaking  study  of  a  long  series  of  patients  in  connection  with  their 
family  history. 

A  question  of  interest  that  arises  in  connection  with  the  diagnosis 
of  late  lesions  is  as  to  the  amount  of  influence  a  negative  history 
should  have  in  a  doubtful  case.  In  other  words,  how  far  should  the 
failure  to  elicit  a  history  of  previous  syiDhilis,  influence  the  diagnosis 
of  a  present  lesion  which  may  possibly  be  a  late  manifestation?  Of 
course,  there  are  cases  where  the  invalid  prefers  to  die  rather  than 
admit  a  previously  immoral  life,  although  the  position  of  the  physi- 
cian makes  a  veiy  great  difference  in  the  frankness  of  the  patient.  Pa- 
tients who  deliberately  lie  about  their  antecedents,  are  comparatively 
seldom  seen  by  physicians  who  devote  special  attention  to  syphilis. 
The  following  incident  will  illustrate  the  discrimination  occasionally 
exercised  by  patients.  A  woman  who  had  had  sj'philis  called  on  her 
old  doctor  whom  she  had  not  seen  for  some  time,  with  a  story  of  cer- 
tain ailments  and  the  question  whether  they  could  be  syphilitic.      She 

♦Bumstead,  first  edition,  1861,  p.  617. 
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had  already  consulted  the  doctor  whom  she  considered  her  family  ad- 
viser, and  he  had  asked  her  a  series  of  questions  intended  to  draw  out 
a  history  of  syphilis.  The  woman  said  "  I  have  had  all  the  symptoms 
he  asked  about,  and  I  saw  what  he  was  after,  so  I  promptly  said  no  to 
all  his  questions  and  came  straight  to  you."  But  the  amount  of  con- 
cealed syphilis,  the  syphilis  which  is  unknown  as  such  to  its  victim, 
must  be  very  large.  Fournier  has  published  some  figures  from  his 
private  practice,  which  show  that  among  his  female  syphilitic  patients 
five  and  one-half  per  cent,  are  cases  of  non-venereal  syphilis,  and  the 
non-venereal  cases  and  the  women  infected  by  their  husbands  together 
make  a  total  of  nearly  twenty  per  cent. 

During  the  years  1888  and  1889  the  percentage  of  syphilis  inson- 
tium  reported  in  Denmark  was  4.7  per  cent,  of  the  total  number  of 
cases.  With  so  much  syphilis  innocently  acquired,  it  does  not  require 
a  great  stretch  of  the  imagination  to  picture  other  cases  which  have 
been  so  slightly  marked  as  not  to  attract  attention  at  all. 

Dr.  Gowers,  in  his  Lettsomian  lectures  on  syphilis  and  the  nervous 
system,  quotes  from  Dr.  Radcliffe  Crocker.  Dr.  Crocker  ascertained 
from  his  records  at  the  University  College  Hospital  the  proportion  of 
cases  of  tertiary  skin  eruptions  in  which  there  was  no  history  of  a 
chancre.  He  reported  56  cases  of  undoubted  late  syphilitic  eruptions, 
cases  that  are  consecutive  and  are  unselected,  and  in  no  less  than 
eleven  of  these  the  occurrence  of  any  chancre  was  unknown.  This  is 
a  proportion  of  20  per  cent.  "  It  cannot  be  doubted,  moreover,  that 
besides  such  cases  there  must  be  many  more  who  have  no  late  symp- 
toms whatever  to  reveal  the  disease."  If  20  per  cent,  of  undoubted 
syphilodermata  of  late  character  deny  all  knowledge  of  infection,  it 
does  not  seem  so  strange  that  a  large  proportion  of  other  late  cases 
should  be  ignorant  of  the  origin  of  the  disease,  and  especially  is  this 
true  of  hereditary  cases  where  the  20  per  cent,  of  ignorance  of  the 
parents  must  be  augmented  by  the  total  ignorance  of  the  child  in 
regard  to  his  antecedents. 

The  value  of  the  antecedent  history  as  an  aid  to  diagnosis  seemed 
worthy  of  further  study,  and  to  test  its  value  I  have  compared  the 
clinical  history  with  post-mortem  records  in  such  cases  as  I  could  find 
of  a  post-mortem  diagnosis  of  syphilis.  For  this  purpose  I  have 
searched  the  autopsy  records  of  the  Boston  City  Hospital  for  cases  in 
which  the  pathologist  has  committed  himself  to  a  diagnosis  of  syphi- 
lis. 

The  first  fact  apparent  from  the  search  is  that  the  various  gentle- 
men who  have  served  as  pathologists  have  been  exceedingly  conservative 
in  positively  expressing  an  opinion  as  to  the  existence  of  syphilis.     It  is 


SOME   CONSIDEEATIONS   UPON   LATE   SYPHILIS.  10^ 

the  habit  of  the  pathologist  to  complete  his  record  by  a  pathological 
diagnosis,  in  which  he  enumerates  the  various  lesions  or  points  of 
interest  in  the  different  organs.  In  carefully  looking  over  these  rec- 
ords, I  find  but  nineteen  cases  in  which  the  diagnosis  of  syphilis  has 
been  made.  Other  cases  there  are  in  which,  from  reading  the  records, 
the  diagnosis  might  have  been  made  with  great  probability,  but  my 
studies  have  been  confined  to  the  cases  in  which  the  pathologist  has 
used  the  words  syphilis  or  gumma.  Even  in  these  nineteen  cases  the 
diagnosis  has  not  always  been  unreserved.  In  only  nine  cases  is  the 
diagnosis  absolute,  including  two  cases  in  which  the  disease  was  recent 
and  its  manifestations  evident  on  the  skin.  Examinations  of  the 
cases  of  probable  diagnosis  showed  that  the  probability  was  so  great 
that  it  was  much  nearer  the  truth  to  use  them  than  to  discard  them, 
as  the  word  "  probable,"  or  the  interrogation  point  which  modified  the 
diagnosis,  often  expressed  a  doubt  as  to  whether  the  particular  lesion 
was  syphilitic,  rather  than  a  doubt  as  to  the  syphilis  of  the  subject. 

Of  the  whole  nineteen  cases,  two  were  recent  cases,  and  ought  not 
to  be  considered  here,  leaving  seventeen  cases  in  which  old  syphilis 
was  recognized.  In  two  of  these  cases  the  clinical  history  shows  that 
the  patients  were  unconscious  at  the  time  of  their  admission  to  the 
hospital,  and,  consequently,  unable  to  give  any  history.  This  leaves 
us  fifteen  cases  for  consideration.  But  out  of  these  fifteen  cases,  in 
three  the  clinical  record  is  defective  in  that  syphilis  is  not  mentioned, 
so  that  there  are  only  twelve  cases  in  which  we  have  an  antecedent 
history  as  regards  syj^hilis.  Of  these  twelve  cases  three  absolutely 
denied  syj^hilis,  one  denied  syphilis,  but  after  questioning  said  he  had 
a  sore  on  his  genitals  at  the  age  of  six,  but  nothing  since.  Four 
admit  chancre,  or  chancre  and  bubo.  Four  only  admit  syphilis  as 
such.  Of  course,  these  cases  are  few  in  number,  but  the  fact  of  a 
post-mortem  diagnosis  gives  them  a  greater  value  than  would  belong 
to  the  same  number  of  cases  without  autopsy. 

It  is  possible  that  the  indiscriminate  administration  of  mercury  does 
something  to  confuse  the  early  history.  Whether  the  early  adminis- 
tration of  mercury  will  entirely  suppress  the  earliest  appearance  of 
syphilis  or  not,  few  would  dare  to  say  definitely,  but  certainly  it  ma,y 
have  a  marked  effect  in  that  direction. 

To  take  an  example  of  the  class  of  cases  to  which  I  refer,  a  young 
man  applied  for  an  opinion  on  the  followdng  case: 

Six  months  previous,  after  repeated  exposures  he  had  several  little 
sores.  They  were  pronounced  to  be  soft  chancres  by  the  physician 
whom  he  consulted,  and  were  destroyed  with  caustic,  but  internal 
medication  Avas  given  and  continued,  which  consisted  for  at  least  part 


110  SOME   CONSIDERATIONS   UPON   LATE   SYPHILIS. 

of  the  time  of  mercury  and  potassic  iodide.  Lately,  the  patient  dis- 
covered a  little  blister  on  the  spot  of  one  of  the  supposed  soft  sores, 
which  came  without  exposure,  and  which  he  has  burned.  There  is  a 
gland  or  two  in  each  groin,  but  none  elsewhere.  There  are  a  few 
acneform  lesions  on  the  forehead,  which  may  be  syphilitic,  but  they 
are  not  characteristic,  and  as  the  patient  has  always  had  more  or  less  acne, 
and  has  now  on  the  back  several  scars,  and  some  active  papules,  it  is 
equally  probable  that  they  are  the  result  of  the  iodide.  The  spot  of 
the  recurrent  sore  is  somewhat  hardened,  but  perhaps  no  more  than 
the  caustic  might  explain.  In  that  case  it  is  impossible  to  give  a  dog- 
matic opinion.     The  syphilitic  infection  is  doubtful. 

What  sort  of  a  history  can  that  man  give  when  the  question  of  ter- 
tiaries  is  discussed  ?  And  how  easy  it  would  have  been  for  him  to 
overlook  the  whole  affair. 

Every  j^rognosis  must  be  a  matter  of  special  consideration,  just  as 
diagnosis  must  be.  The  scars  upon  the  skin,  and  the  cicatrices  in  the 
liver  tell  us  not  only  of  the  existence  of  syphilis,  but  they  also  tell  us 
that  the  proper  elements  of  a  part  have  been  destroyed,  and  their 
place  supplied  by  cicatricial  tissue.  Prognosis  must  always  take  into 
account  that  fact,  which  is  already  emphasized  by  the  neurologist,  but 
ignored,  to  a  certain  extent  at  least,  by  the  rest  of  us. 

There  is  something  to  be  deduced  in  the  matter  of  treatment,  from 
what  has  been  said  in  the  matter  of  prognosis.  Distinction  must  be 
made  between  the  syphilitic  lesions  themselves  and  their  effects. 
Anti-syphilitic  treatment  has  great  power  over  the  active  jDrocesses  of 
late  lesions,  but  it  is  powerless  to  restore  the  tissue  already  destroyed, 
or  to  diminish  the  cicatrix  already  formed.  The  function  of  mercury 
and  the  iodides  ceases  with  their  control  over  the  active  process,  and 
the  resorption  of  the  specific  elements.  Surgical  operations  may 
occasionally  be  called  in  to  rectify,  or  to  compensate  for  the  injury 
caused  by  loss  of  tissue  and  consequent  transactions.  Strictures  of 
the  oesophagus  and  of  the  rectum,  fully  formed  by  cicatrization,  or  the 
the  formation  of  fibrous  tissue,  as  well  as  advanced  aneurism,  are 
among  the  surgical  lesions  of  syphilis  that  we  cannot  expect  to  cure 
by  medication. 

Syphilitic  cicatrices  are  no  more  curable  than  other  cicatrices,  what- 
ever may  be  their  origin.  If  the  disease  is  recognized  at  its  first  pe- 
riod, before  the  active  syphilitic  jDrocess  is  terminated,  or  possibly 
before  the  cicatrix  itself  is  solid,  one  may  hope  for  a  recovery  from 
antisyphilitic  remedies,  but  it  is  extremely  important  to  recognize  this 
necessary  limitation. 

The  attempt  to  destroy  syphilitic  growths,  or  to  heal  syphilitic 
ulcerations  by  the  application  of  canstics  is,  I  believe,  not  uncommon  ; 
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but  in  general  it  may  be  said  that  to  attempt  to  destroy  a  syphilitic 
tertiary  lesion  by  caustics  without  internal  medication  is  as  futile  as 
common.  Valuable  as  caustics  are  in  some  cases  as  adjuvants  to 
proper  treatment,  used  alone  they  seem  to  me  to  stimulate  the  destruc- 
tive process  rather  than  control  it. 

Even  when  the  late  forms  of  syphilis  are  recognized  as  such  in  chil- 
dren, the  value  of  an  antisyphilitic  treatment  is  not  fully  appreciated. 
The  late  lesions  of  inherited  syphilis  are  as  readUy  controlled  by  the 
antisyphilitics  as  those  of  acquired  disease.  The  amount  of  the 
iodides  that  may  be  administered  to  children  is  very  large  in  most 
cases. 

What  is  the  value  of  treatment  in  establishmg  a  retrospective  diag- 
nosis ?  "We  have  seen  that  certain  limits  must  be  set  to  the  powers 
of  medicine.  It  must  also  be  admitted  that  mercury  and  the  iodides 
have  certain  power  over  tuberculosis,  and  perhaps  new  growths.  A 
priori,  it  seems  just  as  proper  to  expect  mercurials  to  act  favorably  on 
tuberculous  lesions  as  on  syphilitic,  and  I  believe  some  of  our  closest 
students  of  external  tuberculosis  consider  that  mercury  does  act  fav- 
orably on  tubercular  lesions,  but  still  recovery  of  a  doubtful  lesion 
under  mercury  and  iodide  increases  very  decidedly  the  presumption  of 
its  syphilitic  origin. 

As  between  external  tuberculosis  and  external  syphilis,  the  thera- 
peutic test  is  of  less  value  in  my  opinion  than  between  syphilis  and 
other  diseases.  It  seems  to  me  improper  in  a  doubtful  case  to  hang 
the  diagnosis  absolutely  on  the  therapeutic  test. 

I  recognize  that  what  precedes  is  fragmentary,  and  I  fear  most  or 
all  of  it  is  trite.  It  is  diificult  for  a  man  who  occupies  himself  with  a 
subject  for  a  long  time  to  know  whether  any  part  of  his  knowledge 
may  be  novel  to  his  neighbors,  or  how  far  he  may  consider  that  his 
own  experience  is  the  common  experience  of  all.  In  what  I  have  said 
I  have  tried  to  distinguish  my  individual  opinion  by  using  the  personal 
pronoun  that  no  one  might  imagine  that  I  was  enunciating  established 
laws  when  I  was  only  giving  the  inference  drawn  from  my  own  limi- 
ted experience.  I  am  painfully  aware  that  the  subject  has  only  been 
touched  in  a  few  only  of  its  important  features. 

In  conclusion  I  wish  to  say,  that  the  study  of  syphilitic  phenomena 
is  a  necessity  of  medical  progress.  The  possibility  of  syphilis  renders 
uncertain  the  diagnosis  of  tuberculosis  and  cancer,  and  other  malig- 
nant forms  of  disease,  and  thus  renders  negative  therapeutic  and  patho- 
logical investigations.  We  need  the  most  careful  clinical  studies; 
we  need  hospitals  specially  devoted  to  syphilis;  we  need  to  make  its 
study  obligatory. 
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Dr.  Robert  T.  Edes,  of  Washington,  D.  C. 

The  previous  paj^ers  have  referred  to  this  subject  largely  from  a 
surgical  point  of  view.  From  the  medical  side  syphilis  undoubtedly 
furnishes  a  series  of  lesions  more  or  less  parallel  to  those  from  other 
causes.  Some  are  rare,  others  are  common.  In  the  liver  we  find 
syphilitic  lesions  which  produce  results  not  unlike  those  of  ordinary 
cirrhosis.  In  the  lungs  we  have  lesions  due  to  the  syphilis,  more  or 
less  similar  to  those  from  other  causes. 

I  wish  principally  to  refer  to  affections  of  the  nervous  system.  The 
earlier  symptoms  of  s}q3hilis  have  been  alluded  to,  and  they  are  prob- 
ably not  so  very  different  in  character  from  some  of  those  which 
appear  later.  Undoubtedly  neuritis  may  occur  at  any  period.  Many 
of  the  so-called  neuralgias  are  really  cases  of  neuritis,  certainly  the 
later,  probably  the  earlier.  It  is  not  possible  to  draw  any  definite  line 
as  to  time  between  the  late  and  the  early  manifestation  of  syphilis.  A 
study  of  the  statistics  will  show  that  you  can  find  nearly  all  the  symp- 
toms and  many  of  the  lesions  at  any  period  of  the  disease  after  the 
very  earliest.  The  widespread  recognition  of  syphilis  of  the  nervous 
system  is  a  matter  of  the  last  thirty  years  and  more  largely  of  the  last 
fifteen  years.  Now  it  is  certainly  far  from  being  a  neglected  subject. 
Any  one  who  flatters  himself  that  he  has  a  great  deal  that  is  new  on 
this  subject  will  do  well  to  consult  the  catalogues  of  the  library  of  the 
Surgeon  General's  office,  and  find  how  extensive  the  literature  is.  As 
long  ago  as  1881  there  were  six  and  one  half  columns  of  titles  on  this 
subject,  and  much  more  has  accumulated  since  then.  Under  "  Brain 
Syphilis  of  the,"  you  will  have  nearly  an  equal  quantity  in  the 
catalogue.  The  study  of  this  literature  is  particularly  satisfactory 
because  we  do  not  find  such  discrepancies  of  opinion  as  are  found  in 
regard  to  many  other  diseases.  One  interesting  point  is  in  regard  to 
the  line  between  the  organic  and  supposed  functional  cases,  that  is, 
those  in  which  there  is  an  organic  lesion  and  those  where  there  has 
been  found  no  perceptible  lesion.  This  line  is  a  shifting  one,  the  num- 
ber of  cases  where  there  is  no  discoverable  lesion  is  becoming  smaller 
all  the  time.  Gummata  and  meningitis  have  been  long  recognized, 
but  one  of  the  most  important  discoveries  is  that  of  the  presence  of  a 
syphilitic  lesion  of  the  arteries — a  special  endarteritis,  (although  it 
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involves  the  other  coats  of  the  artery),  which  goes  to  explain  to  a  con- 
siderable extent  some  of  the  peculiarities  of  syphilis  of  the  nervous 
system.  It  helps  to  explain  its  quasi-periodical  character,  the  ease 
vriih  which  apparenth^  grave  symptoms  will  disappear  rapidly  with  or 
without  treatment.  As  is  well  known,  cases  of  coma,  or  convulsions, 
or  paralysis  will  get  better  with  a  great  deal  of  rapidity  and  remain 
better  for  a  considerable  time,  showing  that  probably  these  symptoms 
depend  upon  a  temporary  derangement  of  the  circulation  which  is 
favored  by  this  arterial  disease.  This  question  of  arterial  disease  is 
interestmg  in  connection  with  the  important  investigations  of  Dr. 
Taylor  and  Dr.  Van  Gieson  who  show  that  the  initial  lesions  of 
syphilis  extend  for  some  distance  into  the  coats  of  the  arteries  Avith 
an  invasion  of  new  cells  which  are  likely  to  go  on  to  the  more 
chronic  condition  of  sclerosis.  Thus  syphilis  is  largely  an  arterial 
disease  from  the  beginning,  and  the  arterial  lesions  are  important 
throughout  the  whole  course  of  the  disease.  These  arterial  changes 
usually  affect  the  middle  sized  arteries,  although  they  may  also  in- 
volve both  the  smaller  and  the  larger  vessels.  With  these  facts  in 
view  it  is  easy  to  see  how  syphilis  may  counterfeit  almost  any  disease. 
As  a  matter  of  fact  it  is  the  best  counterfeiter,  with  this  peculiar 
stamp  of  changeableness  which  is  characteristic. 

There  are  two  special  diseases  of  the  nervous  centres  which  have  more 
or  less  connection  with  syjihilis,  in  which  the  same  consensus  of  opin- 
ion by  no  means  obtains.  For  instance  in  locomotor  ataxia,  we  know 
how  frequent  a  history  of  syphilis  is  in  the  etiology  of  this  disease; 
but  the  connection  is  not  of  the  same  kind  as  we  find  between  the 
secondary  and  the  primary  lesions  of  syphilis.  It  is  rare  to  have  the 
well  marked  primary  and  secondary  symptoms  going  on  regularly  and 
then,  at  the  time  when  we  might  expect  tertiary  lesions,  to  find  a 
marked  case  of  locomotor  ataxia  with  all  its  classical  symptoms  devel- 
oped. I  have  seen  one  such  case  but  not  many.  The  usual  thing  is 
that  you  get  a  case  with  locomotor  ataxia  and  make  that  diagnosis, 
and  then  when  you  come  to  enquire  back  into  the  history,  perhaps 
many  years,  you  find  that  the  patient  has  had  a  more  or  less  dis- 
tinct syphilitic  attack.  That  is  the  usual  condition  of  things.  Loco- 
motor ataxia  is  in  no  sense  a  syphilitic  disease.  That  is  shown  b}^  the 
absolute  inefficiency  of  any  antisyphilitic  treatment.  No  matter 
how  clear  the  diagnosis  of  previous  syijhilis  I  do  not  think  that  you 
have  any  right  to  expect  a  particle  more  from  the  iodides  or  mercury 
in  such  cases  than  in  a  case  entirely  free  from  syphilitic  taint. 

A  similar  condition  exists  in  regard  to  general  paresis  except  that 
we  have  not  gone  so  far  in  our  conclusions.     Statistics  are  not  harmo- 
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nious.  They  are  conclusive  up  to  a  certain  point.  In  looking  over  cases 
of  general  paresis  we  do  find  that  many  have  had  syphilis.  The  ques- 
tion is,  whether  more  have  had  syphilis  than  you  find  among  persons 
who  are  not  general  paretics.  A  good  deal  of  the  doubt  is  in  regard  to 
the  diagnosis.  One  set  of  people  accuse  the  other  of  making  the  diag- 
nosis of  general  paresis  too  readily  and  not  strictly  enough.  Taking 
away  all  that,  it  seems  clear  that  there  is  a  much  larger  number  of 
cases  with  a  syphilitic  history  among  general  paretics  than  we  find 
among  the  same  class  of  persons  of  the  same  age  who  are  not  general 
paretics,  but  have  other  forms  of  insanity.  The  man  who  has  had  no 
syphilis  whatever  stands  a  certain,  but  rather  small  chance  of  having, 
under  suitable  conditions,  general  paresis:  if  he  has  had  syphilis  he 
stands  a  considerably  larger  chance  of  having  general  paresis.  But 
when  he  has  got  the  real  disease,  no  matter  whether  he  has  had  syphilis 
before  or  not,  it  does  not  make  a  particle  of  difference  whether  he  is 
treated  with  reference  to  that  fact  or  not.  The  chances  of  recovery 
are  not  a  particle  better. 

Besides  this  there  are  a  number  of  cases  where  the  diagnosis  is  not 
quite  so  clear,  in  other  words,  where  general  paresis  is  counterfeited 
by  syphilis.  There  you  may  have  a  better  result  from  antisyphilitic 
treatment,  simply  because  they  are  cases  of  syphilis  while  the  others 
are  not.  This  is  considerably  a  question  of  diagnosis.  The  more  pos- 
itively cases  can  be  diagnosticated  as  real  general  paresis  and  not  mere 
counterfeits  the  less  is  the  chance  of  doing  good  by  antisyphilitic 
treatment.  The  relation  between  the  two  diseases  is  one  of  causation 
but  not  one  of  continuity.  This  is  but  an  exceedingly  brief  statement 
of  one  or  two  important  points  in  this  important  department  of  the 
subject. 


Dr.  James  Nevins  Hyde  of  Chicago,  III. 

Mr.  President  and  Members  of  the  Congress  of  American  Physi- 
cians and  Surgeons: 

Far  is  near  to  the  eye  of  science;  and  late  is  often  early  in  the  ca- 
reer of  syphilis.  When  your  committee  did  me  the  honor  to  ask  me 
to  take  part  in  the  present  discussion,  I  assumed  that  the  word  "  late  " 
as  employed  by  them  was  not  intended  to  refer  to  those  symptoms 
of  the  disease  which  are  described  as  "  very  late,"  an  indefinite  phrase 
always;  but  rather  to  those  which  are  popularly  described  as  "terti- 
ary," a  term  almost  as  indefinite.  There  are  in  fact  no  data  of  chronol- 
ogy for  this  remarkable  disorder.      Perhaps  with  our  present  aim,  we 
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can  with  profit,  to  serve  till  we  have  a  better,  borrow  an  idea  from 
M.  Leloir,  of  Paris.  The  syphiloma,  he  suggests,  which  is  resolved 
without  destruction  of  the  anatomical  elements  of  the  organ  which  is 
involved,  belongs  to  the  so-called  "  secondary "  stage.  The  sy})hi- 
loraa  which  is  not  resolutive  but  destructive  in  its  consequences,  belongs 
to  the  so-called  late  or  tertiary  stage  of  the  disease;  and  its  phe- 
nomena are  those  of  that  general  condition  called  by  our  French 
brethren  "  tertiarisme." 

What  do  we  know  certainly  of  the  conditions  of  its  manifestation  ? 
Not  very  much;  but  a  great  deal  as  to  all  its  symptoms,  and  as  to 
many  eflScient  barriers  that  hedge  about  its  pathway.  We  know  that 
it  bears  no  relation  to  the  primary  manifestations  of  the  disease, 
respecting  neither  the  number,  the  severity,  the  grade  of  development, 
nor  the  complications  of  the  chancre  and  its  attendant  pleiads.  We 
know  that  the  tertiarisme  displayed  by  one  patient,  and  the  non-exhi- 
bition of  similar  symptoms  in  another,  does  not  depend  upon  peculiar- 
ities of  the  disease  in  the  two  patients,  but  in  peculiarities  of  the  two 
patients  themselves.  We  know  that  the  man  with  early  grave  sy})hi- 
lis  may  escape  tertiarisme;  and  the  man  with  mild  syphilis  at  the 
outset,  may  suffer  eventually  from  the  gravest  of  its  late  accidents. 
We  know  that  the  most  formidable  symptoms  of  tertiary  type 
may  be  relatively  late  of  occurrence,  but  may  also  be  precocious  and 
developed  within  a  few  months  after  the  appearance  of  a  chancre ;  and 
as  a  matter  of  statistical  frequency,  are  most  often  seen  in  the  third 
year  after  infection.  It  is  not  therefore,  respecting  this  important 
subject  of  tertiarisme,  a  question  of  early  or  late,  of  the  first  year  or 
of  the  twenty-fifth.  It  is  rather  a  pathological  problem  with  which 
we  are  confronted.  Shall  we  have,  after  our  initial  accidents  are 
healed,  the  syphiloma  that  resolves  or  the  syphiloma  that  destroys  ; 
that  which  passes  without  leaving  a  trace  of  its  invasion,  or  that 
which  shall  leave  permanent  or  destructive  relics  of  its  existence? 

With  a  view  to  making  the  slightest  original  contribution  to  this 
important  theme,  I  have  selected  for  study  one  thousand  cases  of 
syphilis  in  private  practice,  in  the  consecutive  order  of  their  applica- 
tion for  relief,  dating  backward  from  the  first  of  July  of  the  current 
year.  The  cases  were  studied  from  private  rather  than  from  public 
practice,  because  (1)  it  is  the  patients  of  this  class  rather  than  those 
who  fill  our  hospitals,  who  are  most  anxious  when  infected  to  make 
enquiry  as  to  what  the  future  has  in  store  for  them;  (2)  because 
theirs  are  not  selected  cases,  as  are  those  in  the  hospital  wards,  where 
as  a  rule,  on  account  of  lack  of  accommodation,  only  the  severer  forms 
of   the  disease  are  admitted   for  treatment;  and  (3)   chiefly  because 
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private  patients,  as  distinguished  from  public,  furnish  us  with  the 
fruits  of  a  patient  study  of  the  disease  after  its  skillful  management 
demonstrating  its  amenability  to  hygienic  measures,  the  medicinal 
here  often  playing  a  minor  part. 

Of  the  one  thousand  syphilitic  patients  registered  in  my  practice  as 
described  above,  there  were  79  affected  with  tertiary  syphilitic  mani- 
festations, a  percentage  of  7.9.  Rollet  estimates  that  the  proportion 
in  the  South  of  France  is  5  per  cent,  as  a  minimum.  Diday  once 
thought  it  to  be  six  per  cent.,  but  now  considers  that  that  proportion 
should  be  doubled.  Mauriac  believes  that  the  figures  should  be 
between  five  and  fifteen  per  cent.,  and  more  precisely  either  eight,  ten, 
or  twelve. 

Of  the  number  applying  to  me,  sixty -five  were  males  and  fourteen  fe- 
males, a  disproportion  I  once  believed  to  be  due  to  the  decided  and  re- 
markable preponderance  of  nervous  symptoms  in  the  male  sex.  I  believe, 
however  that  this  difference  noted  also  by  others  is  in  large  part  due  to 
the  fact  that  men  are,  more  often  than  women,  aware  of  the  essential 
cause  of  their  late  symptoms  and  apply  for  relief  of  the  same  to  physi- 
cians supposed  to  be  competent  in  such  matters;  as  well  as  to  a  fact 
we  can  not  ignore,  that  the  accidents  to  which  men  are  exposed 
in  the  occupations  and  trades  often  cooperate  effectively  with  the 
disease  itself  in  evoking  tertiary  manifestations.  Of  the  patients 
whose  cases  are  here  tabulated,  eleven  were  treated  by  me  for  both 
early  and  late  symptoms,  but  this,  it  should  be  remembered,  does  not 
represent  exactly  the  proportion  of  tertiarisme  in  the  practice  of  a  sin- 
gle individual,  seeing  that  in  our  large  cities  so  many  patients  change 
both  their  residence  and  their  physician  for  diverse  reasons  which  do 
not  concern  us  here. 

Of  the  entire  number,  six  only  were  profoundly  cachectic;  and  among 
the  latter  are  found  the  few  patients  in  the  list  changing  their  social 
conditions,  as  only  Americans  manage  to  do,  shifting  from  the  class  of 
hospital  and  public  patients  to  that  of  a  somewhat  higher  grade.  The 
average  weight  of  these  six  cachectic  patients  was  but  124  pounds;  of 
thirty-four,  in  fair  health  otherwise,  whose  weight  was  ascertained, 
the  average  was  160  pounds,  a  weight  it  will  be  seen  above  that  of 
the  average  hospital  patient,  and  pointing  to  a  fact  well  recognized  by 
those  familiar  with  the  curious  features  of  this  disease,  that  not  rarely 
its  grave  tertiary  manifestations  occur  in  persons  of  good  nutrition  and 
fair  vigor.  The  danger,  indeed,  of  tertiarisme  lies  in  extremes  of  weight. 
If  it  be  a  portent  of  mischief  to  find  the  infected  individual  much 
below  the  normal  weight,  it  is  scarcely  less  unpromising  to  find  the 
patient  enormously  above  the  weight  that  belongs  to  his  or  her  height 
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and  age.  The  fat  and  the  fleshy  pay  a  high  price  per  pound  when 
immunity  from  tertiarisme  is  to  be  purchased. 

In  75  cases  where  was  ascertained  the  length  of  time  after  infec- 
tion before  there  were  evidences  of  "  late "  syphilis,  the  average  was 
five  years,  two  months,  and  a  few  days;  but  if  we  exclude  from  the 
list  nine  cases  where  the  disease  had  been  unusually  prolonged  lasting 
respectively  for  10,  10,  12,  12,  14, 15,  16,  20  and  25  years,  the  average 
of  the  I'emaining  66  cases  is  but  a  trifle  over  three  years,  falling  thus 
within  the  average  quoted  above.  In  further  corroboration  of  the 
data  of  precocity  previously  suggested,  it  is  interesting  to  note  that 
no  fewer  than  thirteen  patients  exhibited  their  so-called  late  symptoms 
within  one  year  after  infection,  the  symptoms  being  as  usual  in  all 
such  precocious  phenomena,  formidable.  The  average  age  of  the  pa- 
tients in  this  list  was  some  few  months  over  34;  but  if  we  exclude  from 
the  category  the  ages  of  eight  patients  (three  women  and  five  men), 
who  were  fifty  years  of  age  and  over,  the  avei'age  of  seventy  persons, 
the  duration  of  whose  life  was  ascertained,  was  but  a  little  over  thirty- 
two,  emphasizing  thus  the  fact  that  we  must  look  for  the  greater  num- 
ber of  all  the  manifestations  of  this  disease  between  the  second  and 
fourth  decades  of  life.  Of  290  cases  collated  by  Haslund,  of  Copen- 
hagen, neai'ly  one  hundred  and  seventy  were  those  of  patients  between 
the  25th  and  the  35th  year  of  life. 

An  examination  of  the  symptomatology  in  these  79  cases,  reveals 
several  points  of  interest.  The  organs  affected,  were,  in  47  cases,  the 
derma,  subcutaneous,  and  adjacent  tissues;  in  11,  the  bones  and  peri- 
osteum; in  11,  the  brain  and  cord;  in  7,  the  soft  and  hard  palate; 
in  6,  the  tongue;  in  7,  the  testes;  and  in  1  each,  the  vulva,  the 
eye,  the  kidney,  the  rectum,  the  muscles,  the  lungs,  and   the  joints. 

To  few  indeed  has  it  been  given  as  to  the  illustrious  Fournier,  of 
Paris,  to  announce,  as  did  he  before  the  International  Congress  of 
Syphilography  and  Dermatology  in  Paris,  in  the  year  1889,  the  fruits 
of  his  twenty-nine  years  of  private  practice  in  the  French  capital, 
where  his  skill  as  a  physician  and  his  renown  as  an  author  have  brought 
him  an  enormous  experience.  In  these  twenty-nine  years  he  was  able 
to  study  2600  cases  of  tertiary  syphilis  occurring  in  private  patients. 
The  general  results  of  his  splendid  report  are  known  to  you  all.  Some 
of  these  were  in  the  highest  degree  confirmatory  of  the  important  data 
of  tertiarisme  hinted  at  above.  But  we  were  hardly  prepared  for  the 
remarkable  showing  he  made,  when  he  demonstrated  that  of  3429  in- 
stances of  tertiary  manifestation,  he  had  tabulated  1085  or  nearly  32 
per  cent,  of  cases  in  which  there  was  some  involvement  of  the  brain  and 
cord.     Although  on  a  much  smaller  scale,  a  scale  made  purposely 
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smaller  in  order  to  estimate  the  proportion  of  cases  of  tertiary  syphilis 
likely  to  occur  in  one  thousand  patients  infected  with  the  disease,  the 
statistics  I  have  collated  tell  a  different  story.  They  indicate  that  the 
gummata  of  the  skin  and  subcutaneous  tissue  are  in  patients  of  the 
class  here  studied,  nearly  four  times  more  numerous  than  the  similar 
lesions  of  the  nervous  centers,  and  this  in  a  city  of  commercial  activity 
a  centre  of  populous  Western  states  in  this  country,  where  it  might  be 
supposed  that  there  would  be  developed  a  very  remarkable  tendency 
to  the  neurotic  complications  of  syphilis.  In  order  to  emphasize  this 
difference  in  a  conspicuous  manner  I  have  had  a  part  of  the  table  of 
Fournier  reproduced,  and  my  own  exaggerated  proportionately,  so  as 
to  be  seen  on  nearly  the  same  scale.  Of  course  in  contrasting  the  two, 
allowance  must  be  made  for  the  actual  differences  in  the  size  of  the 
field  examined. 

How  shall  we  explain  this  discrepancy  ?  Shall  we  say  that  these 
American  statistics,  if  they  had  been  extended  to  cover  as  did  Four- 
nier's,  twenty-nine  years,  would  have  told  a  different  story  ?  I  believe 
not.  For,  in  the  first  place,  there  are  not  wanting  facts  of  a  statistical 
sort  collected  by  others,  indicating  that  the  proportions  shown  in 
these  American  figures  have  obtained  in  other  countries.  Not  to 
weary  you  with  many  examples,  I  will  content  myself  with  those 
given  by  Haslund,  of  Copenhagen,  taken,  it  is  true,  not  from  private 
practice  but  from  the  patients  treated  in  the  Communal  Hospital  of 
his  city.  Of  514  cases  of  tertiary  syphilis  observed  by  him  in  hospital, 
there  were  133  of  involvement  of  the  nervous  and  other  systems,  or  a 
percentage  of  the  latter  to  the  entire  number  of  cases  of  twenty-five; 
while  the  derma  was  implicated  in  290  cases,  a  percentage  to  the  whole 
of  nearly  sixty.  Among  Americans  the  statistics  of  private  practice 
indicate  that  the  nervous  system  was  involved  in  but  a  trifle  more 
than  thirteen  per  cent,  of  all  forms  of  tertiary  syphilitic  manifesta- 
tions under  observation;  while  the  derma  and  its  connections  was 
implicated  in  about  sixty  per  cent,  of  all  cases. 

Shall  we  then  conclude  that  the  clientele  of  the  distinguished 
French  writer  has  been  influenced  by  the  great  value  of  his  contribu- 
tions to  the  literature  of  syphilis  of  the  nervous  system,  to  an  extent 
which  has  been  made  apparent  in  his  practice  ?  To  this  he  replies  by 
saying  that  his  experiences  in  the  hospitals  of  Paris  give  him  similar 
results.  We  are  then  almost  irresistibly  led  to  conclude,  that  there  is 
that  in  the  Galilean  temperament,  or  in  the  peculiarities  of  life  in  the 
French  capital,  which  predisposes  the  victim  of  syphilis  to  nervous 
accidents,  a  predisposition  not  acknowledged  by  the  more  phlegmatic 
Scandinavian  nor  by  the  American  who,  though  of  a  mixed  race,  has 
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Table  representing  the  relative  percentage  of  tertiary  symptoms  in  a  thousand  cases  of  syphilis  observed  by  the  author.    The  scale  exaggerated 

for  purpose  of  comparison. 


k 


'«»  '^////'y//'//A'///,'///,i, 

illll 


Imiiiii 

IIIIIICQBBaDSISBSQSGIIieilllllllllllllllllllB 


•^:r^ii6^i,»i«aaiit4»„.-,  ,5,  ':immm, 


Selected  iwrtloos  0(  Fourulci  '3  Tnblo  repreacQtinn  tUe  oigaos  onO  systems  Ittveli-e.l  in  mote  tbaii  thtw  tti.ttis^ititl  eilsesof  tetliar)-  i.r)>liili& 


DISCUSSION   ON   LATE   SYPHILIS.  119 

inherited  to  a  degree  the  steadfast  brain  and  the  strenuous  nerve  of 
the  Bersekers  that  were  his  ancestors. 

We  at  least  in  this  northern  part  of  the  Western  hemisphere  are  not 
yet  in  position  to  accept  unreservedly  the  dictum  of  the  great  French 
master  which  is,  as  expressed  by  himself;  "  Of  all  the  systems  of  the 
human  economy  it  is  the  nervous  which,  without  possible  contradic- 
tion, is  most  often  involved  in  tertiary  syphilis."  We  are  in  position 
to  affirm  that  here  the  skin  and  subcutaneous  tissues  are  in  private 
patients  of  average  health  more  often  the  seat  of  the  syphiloma  that 
destroys  than  any  other  organ  of  the  body;  and  can  merely  conjecture 
that  the  cause  of  this  is  to  be  sought  in  the  special  exposures  to  trau- 
matism to  which  are  subjected,  in  the  male  sex  predominantly  repre- 
sented in  these  statistics,  the  lower  limbs  and  especially  the  integu- 
ment covering  the  anterior  faces  of  the  two  tibiae. 

When  your  committee  asked  me  to  take  some  part  in  this  discus- 
sion, I  informed  them  that  I  would  endeavor  to  touch  upon  the  setiol- 
ogy  of  tertiarisme,  the  causes  which  remotely  or  directly  produce  the 
late  manifestations  of  syphilis.  What  I  have  already  expressed  is  the 
fruit  of  an  enquiry  made  with  the  solution  of  this  problem  chiefly  in 
view.  Permit  me  a  closing  word  based  upon  clinical  experience 
rather  than  upon  the  statistics  of  this  malady. 

We  all  know  and  recognize  the  value  of  the  essential  causes  of  ter- 
tiarisme. There  is  little  new  to  be  said  on  the  theme.  I  ask  you  for 
a  moment  however  to  observe  that  in  the  order  of  importance  of  these 
causes,  there  may  be  room  for  a  suggestive  thought. 

Among  the  accepted  and  recognized  causes  of  late  syphilis,  I  would 
place  as  the  chief  upon  the  list  that  which  Neumann  names  as  second, 
Haslund  as  the  seventh,  and  other  writers  on  the  subject  as  in  places 
of  varying  importance.  This  is  the  constitutional  condition  of  the 
patient.  For  him  who  aims  to  be  exact  and  who  has  the  fewest 
vagaries  in  diagnosis  to  answer  for,  this  does  not  mean  in  private 
practice  that  the  patient  suffers  from  that  catalogue  of  glittering  gen- 
eralities commonly  summed  up  as  "  scrofula,  tuberculosis,  scorbutus, 
and  ricketts."  As  respects  tertiarisme  these  latter  are  names  and 
scarcely  more.  The  more  tangible  conditions  of  the  constitution, 
chiefly  effective  in  f ui-nishing  the  field  for  the  display  of  these  lesions, 
are  malnutrition  from  whatever  cause  producing  a  marked  decrease  in 
the  weight  of  the  subject  (note  average  weight  of  the  cachectic  subjects 
registered  above)  ;  and  also  the  excessive  weight  of  patients  who  are 
more  fleshy  than  the  average,  a  class  in  private  practice  decidedly  out- 
numbering the  others. 

Second  only  in  importance,  and  often  indeed  cooperating  with  the 
cause  already  named,  may  be  placed  Neumann's  third  and  likewise 
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Haslund's  third  class  of  causes,  viz :  the  agencies  producing  debilitating 
effects  upon  the  system,  including  among  men  alcoholism  and  exces- 
sive tobacco  usage.  The  alcoholism  of  private  practice  does  not  mean 
that  of  the  habitual  drunkard  of  the  pauper  class,  nor  of  the  day- 
laborer,  who,  once  a  week  or  even  more  often  becomes  intoxicated.  It 
means  the  club  man ;  and  the  successful  fellow  on  "  'Change,"  who 
drinks  a  '  cocktail '  at  eleven  in  the  morning,  a  bottle  of  champagne 
for  his  luncheon,  a  quart  of  Bordeaux  with  his  dinner,  a  bottle  of  beer 
for  a  night-cap,  and  was  never  drunk  in  his  life.  It  means  the  pallid- 
faced  lad  inhaling  the  fume  of  his  medicated  cigarettes,  at  the  rate  of 
a  package  daily.  All  other  debilitating  agencies  (anxiety,  affliction, 
over-work  in  business  or  profession)  all  that  engender  anaemia,  loss  of 
vigor,  neurasthenia,  are  here  properly  included. 

At  the  foot  of  the  list  I  would  place  that  which  Neumann  sets  at  the 
head,  and  Haslund  in  both  first  and  second  places,  viz  :  complete  ab- 
sence of  treatment,  insufficient  or  injudicious  treatment,  and  even 
intolerance  by  the  patient  of  mercury.  These  are  effective  causes  of 
tertiarisme;  when  effective  at  all,  we  find  the  results  formidable  and 
even  frightful.  But  they  are  not  necessarily  effective.  Many  patients 
with  no  treatment  at  all;  thousands  of  patients  with  the  very  poorest 
and  most  ignorantly  directed  treatment,  escape  tertiarisme.  It  is  idle 
to  deny  it.  Hundreds  of  patients  after  the  best  directed  treatment 
efficiently  and  thoroughly  jjursued  by  the  most  skillful  of  experts, 
have  marched  down  to  tertiarisme  with  steps  that  admitted  of  no 
pause  nor  arrest.  In  private  practice  as  contrasted  with  public  prac- 
tice, absence  of,  or  defective  treatment  possesses  a  minor  significance. 
There  are — note  it  Avell — more  men  than  women  suffering  from  the 
late  symptoms  of  syphilis;  yet  women  are  consj^icuously  those  whose 
syiDhilis  is  most  often  unrecognized  and  therefore  longest  untreated. 

If  we  regard  the  positive  rather  than  the  negative  side  of  our  pic- 
ture we  shall  ask:  What  high  ideal  will  that  patient  approach  who 
shall,  after  infection  with  syphilis,  most  probably  escape  the  blot  of 
tertiarisme  ?  The  answer  is  clear.  The  patient  will  certainly  be 
young  and  free  from  prior  disease,  presumably  a  woman,  and  prefera- 
ably  a  maiden  suffering  from  non-venereal  infection.  K  of  the  other 
sex,  he  will  be  free  from  those  minor  vices  that  taint  if  they  do  not 
wholly  spoil  the  soundness  of  his  vigor.  He  will  be  a  youth  of  the 
splendid  type  seen  in  the  statues  of  the  old  Greek  sculptors,  with  no 
suggestion  of  emaciation  in  the  slender  and  shapely  limbs  and  yet  not 
a  superfluous  ounce  of  flesh  on  his  body.  They  who  fixed  in  marble 
this  dream  of  physical  perfection,  presented  us  with  a  picture  of  the 
man  least  likely  to  exhibit  the  late  manifestations  of  syphilis. 
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The  advance  of  every  inductive  science,  is  like  that  of  pioneers  in 
exploration,  who  trying  this  mountain  pass,  or  that  river  ford,  find 
themselves  again  and  again  forced  to  retreat  to  yesterday's  camp, 
from  which  to  make  fresh  trials  of  other  ways  on  the  morrow.  Such 
wanderings  leave  deceptive  trails  for  those  who  follow,  as  well  as 
false  sign  boards,  which  although  erected  in  good  faith,  remain  as 
misleading  and  confusing  guides.  Of  no  science  perhaps  is  this  more 
true  than  of  Pathology.  Its  divergent  excursions  have  been  so  wide 
and  so  varied,  and  its  sign  boards  of  terminology  erected  by  so  many 
different  hands  that  it  has  become  almost  impossible  to  know  just 
what  one  means  when  using  pathological  terms.  For  the  sake  then 
of  precision  one  may  be  permitted  to  indicate  briefly  the  limits  of  some 
of  the  terms  which  it  becomes  necessary  to  employ  in  this  discussion, 
and  at  the  same  time  to  link  them  as  closely  as  possible  to  the  patho- 
logical processes  embraced  by  our  subject.  The  ratio  which  exists 
among  the  histological  elements  of  the  body  in  its  physiological 
state  is  known  to  be  fixed  within  very  narrow  limits.  It  is  evident 
that  this  ratio  may,  under  certain  conditions,  become  changed  in 
favor  of  the  connective  tissue  factor  by  either  one  of  two  diametri- 
cally opposed  processes.  On  the  one  hand  an  absolute  predominance 
of  the  fibrous  tissue  may  be  developed  by  removal  of  the  parenchy- 
matous elements,  or  an  apparent  increase  be  associated  with  that  gen- 
eral condensation  of  all  tissue  which  goes  hand  in  hand  with  the 
declining  nutritive  activity  of  old  age.  In  either  case,  however,  the 
fibrous  elements  act  a  passive  part,  and  such  changes,  although  fre- 
quently associated  with,  cannot  be  included  in  the  term  "fibroid 
processes."  On  the  other  hand  dynamic  changes  may  become  produc- 
tive of  a  similar  change  in  ratio  between  the  fibrous  and  other  tissue 
elements  in  favor  of  the  fibrous  tissue,  by  an  increase  in  that  tissue. 
It  is  to  this  change,  thus  produced,  that  we  would  apply  the  term 
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"  fibroid  processes."  It  is  an  active  process,  productive  in  character, 
and  always  implies  at  its  inception  a  higher  than  normal  grade  of 
activity,  in  those  elements  of  the  body  which  can  develop  connective 
tissue,  even  though  it  terminates  in  necrosis  or  tissue  metamorphosis. 

The  term  degeneration  cannot  be  applied  to  this  process,  and 
"  fibroid  degeneration  "  is  properly  applicable  only  to  an  organ,  when 
fibrous  tissue  has  taken  the  place  of  parenchymatous  elements  that  have 
undergone  atrophy  or  necrosis.  While  an  organ  may  thus  be  degen- 
erated as  an  organ,  the  newly  developed  fibroid  tissue  has  by  its  very 
development  manifested  a  more  active  tissue  vitality  than  normal. 

The  terms  sclerosis  and  cirrhosis  are  used  with  such  refreshing  disre- 
gard of  pathological  relations,  and  upon  such  a  purely  anatomical 
basis,  that  their  use  as  exact  terms  is  to  be  avoided,  and  they  should 
be  retained  solely  to  indicate  commonly  accepted  gross  conditions. 

In  entering  upon  the  study  of  the  aetiology  and  pathogenesis  of 
"  Fibroid  processes,"  I  desire  to  indicate  as  my  primary  and  special 
objects  : 

Ist.  A  classification  upon  a  pathological  basis  of  fibroid  develop- 
ments. 

2d.  The  determination  of  the  point  at  which  physical  forces  are 
productive  of  the  first  organic  change  in  the  series  which  temiinates 
in  fibrosis. 

3d.  The  determination  of  the  consecutive  order  of  changes  in  such 
a  series. 

4th.  An  estimation  of  the  dynamic  relations  of  diathesis  to  both 
the  cause  and  the  established  process. 

Our  present  knowledge  of  vital  activities  not  only  gives  us  no  inti- 
mations of  any  other,  but  demonstrates  with  the  highest  certainty  pos- 
sible to  inductive  reasoning,  that  the  only  way  in  Avhich  fibroid  tissues 
can  be  developed  is  from  new  and  growing  cellular  elements.  Omit- 
ting for  the  moment  all  interrogatories  as  to  the  origin  of  such  cells, 
the  essential  nature  of  the  change  as  one  of  growth,  becomes  promi- 
nent, and  demands  as  the  first  step  in  classification,  the  exclusion  from 
the  list  of  true  fibroses — true  because  productive — of  all  conditions  of 
simple  predominance  of  fibrous  tissue  from  general  atrophy.  It  is  un- 
doubtedly by  the  inclusion  of  such  changes  in  the  general  tenn  "  fibroid 
processes,"  that  much  of  the  confusion  concerning  this  condition  has 
arisen.  Although  it  may  not  be  easy,  and  is  at  times  distinctly  diflicult 
to  distinguish  clinically,  or  even  histologically,  such  changes  from  pro- 
ductive fibrosis,  a  task  rendered  more  difficult  by  their  frequent  co- 
existence, we  must  appreciate  that  the  shrinking  of  all  the  tissues 
which  occurs  with  the  waning  vitality  of  age,  is  essentially  a  physio- 
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logical  process  and  a  part  of  the  normal  life  history  of  the  tissues. 
Because  true  fibrosis  is  also  such  a  constant  and  obtrusive  condition  of 
old  age  these  physiological  changes  have  come  to  be  included  with 
those  that  are  strictly  jDathological. 

Biologists  recognize  two  sources  of  origin  of  connective  tissue 
fibres,  the  fixed  connective  tissue  cell,  and  the  leucocytes.  From  the 
first,  fibrous  production  is  by  indirect  cell-division,  true  hyperplasia, 
a  local  process  that  is  physiological  in  character  and  pathological 
only  by  degree.  In  the  second  the  earliest  change  is  also  jjathological 
solely  by  degree;  but  is  constitutional  instead  of  local,  manifesting 
itself  by  a  similar  cellular  hypei'plasia,  but  of  the  white  cells.  This, 
as  well  as  the  succeeding  changes  of  cell  aggregation  and  organization 
are  characteristic  of  inflammatory  processes.  We  shall  therefore 
denominate  these  two  forms  of  "  fibroid  processes  "  as  1st,  the  hyper- 
plastic ;  which  may  be  hypotrophic  or  hypertrophic  ;  and  2nd,  the 
inflammatory ;  without  attempting  to  lay  down  authoritative  defini- 
tions. However  indefinite  the  line  may  be  where  hyperplasias  become 
pathological,  it  is  possible  to  make  the  above  distinction  with  suffi- 
cient definiteness  to  serve  for  my  present  purpose  and  facilitate  the 
illustration  of  my  beliefs. 

That  the  two  may  be  interwoven  in  any  given  fibrosis  does  not 
make  them  any  the  less  two  distinct  and  separately  recognizable 
processes,  or  obscure  the  differentiation  of  their  pathogenesis. 

The  possibility  of  connective  tissue  hyperplasia  under  at  least  two 
opposing  conditions  must  be  admitted  at  the  outset,  for  it  is  a  well 
recognized  law  of  biology  that  tissues  when  undergoing  anaemic  as 
distinguished  from  poison  necrosis,  manifest  a  tendency  to  nuclear  pro- 
liferation (so-called  hypotrophic  proliferation)  in  both  the  parenchy- 
matous and  the  associated  connective  tissue  cell.  Such  proliferation 
must  be  regarded  simply  as  a  manifestation  of  the  physiological  re- 
productive power  of  the  tissues;  a  manifestation  of  vitality,  and  is 
shown  to  be  such  by  the  continuance  of  the  process  of  regeneration 
after  the  anaemia  is  discontinued.  I  desire  to  call  especial  attention  to 
this  fact,  as  bearing  upon  a  later  point,  that  this  hypotrophic  nuclear 
proliferation  occurs  only  in  connection  with  localized  anaemias  and 
such  as  produce  hypotrophy,  as  distinguished  from  degeneration. 

With  diminished  nutritive  supply  then  at  the  hypotrophic  point 
the  more  highly  organized  elements  fail  to  develop,  while  the  con- 
nective tissue  cells  which  maintain  a  less  active  nutrition  go  on  to 
hyperplasia.  Histologically,  such  hyperplasia  is  distinguished  by 
nuclear  proliferation,  enlargement  of  the  connective  tissue  cell  and 
fibroid  developments  without  round  cell  infiltration,  and  is  thus  differ- 
entiated from  inflammatory  changes. 
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In  anticipation  it  may  be  added  that  where  these  characters  are 
present  in  any  fibroid  process,  they  may  be  taken  as  an  indication  of 
its  aetiology  in  qiiantitatwe  rather  than  qualitative  disturbances  of 
nutrition.  These  changes  commonly  denominated  '■^  fihroid  siihstitu- 
^^o/^s "  constitute  one  form  of  hyperplastic  "fibroid  processes."  The 
second  is  characterized  by  simple  hyperplasia  without  coincident  or 
previous  parenchymatous  changes  and  must  depend  upon  some  direct 
stimulation  of  the  connective  tissue  elements.  Whether  such  pure 
and  uncomplicated  connective  tissue  multiplications  ever  occur,  ex- 
cept perhaps  in  the  case  of  true  fibromata,  is  such  an  unsettled  ques- 
tion that  it  were  better  considered  more  concretely.  I  mention  it  here 
only  to  complete  my  classification. 

The  second  general  class  of  fibroses  which  I  have  denominated  the 
inflammatory,  are  said  to  have  as  their  initiatory  local  change  a  more 
or  less  rapid  and  diffuse  round  cell  infiltration,  a  change  which  is 
characteristic,  and  is  considered  the  starting  point  of  a  series  of  Avell 
recognized  inflammatory  processes.  I  believe,  however,  that  it  is  possi- 
ble to  demonstrate  the  presence  of  an  injury,  or  local  irritation,  as  the 
cause  of  this  class  of  fibroid  processes  with  such  constancy  as  to  ren- 
der the  conclusion  justifiable  that  they  are  always  thus  produced,  and 
that  the  histological  character  of  the  developing  new  tissue,  as  regards 
the  presence  or  absence  of  cellular  infiltration  as  distinguished  from 
cell  proliferation,  is  the  differential  point  in  the  setiology  of  the  two 
primary  forms  of  fibrosis.  Such  a  statement  does  not  preclude  their 
co-existence  in  the  same  organ.  On  the  contrary  the  inflammatory 
is  not  infrequently  the  essential  cause  of  the  hyperplastic  change,  and 
it  must  be  admitted  that  it  is  by  no  means  easy  in  manj^  instances  to 
determine  whether  a  given  cellular  accumulation  is  of  local  or  vascu- 
lar origin. 

I  will  now  consider  more  in  detail  the  pathogenesis  of  inflammatory 
fibrosis.  Authorities  in  pathology  offer  little  that  is  satisfactory  upon 
this  point.  It  is  no  explanation  of  arterial  fibrosis  to  say  that  it  is 
caused  by  high  arterial  tension,  and  it  is  simply  a  transmutation  of 
terms  to  conceal  our  ignorance,  when  we  say  that  cardiac  fibrosis 
begins  as  endocarditis  and  is  propagated  by  "  centrifugal  extension." 
We  accept  Virchow's  original  claim  concerning  all  inflammatory  proc- 
esses "  that  perversion  of  tissue  nutrition  is  the  primary  change  "  and 
add  that  this  is  the  point  at  which  physical  forces  are  first  productive 
of  organic  changes.  The  force  of  Virchow's  statement  is  in  the  word 
perversion^  the  converse  statement  has  already  been  made,  that 
decrease  in  the  quantity  of  nutrition  is  up  to  a  certain  point  produc- 
tive of  atrophy,  in  which  metabolic  changes,  both  constructive  and 
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destructive  are  complete,  and  the  inert  products  are  normal  elements 
of  waste.  Perverted  nutrition,  on  the  other  hand,  results  in  degener- 
ation, and  whether  the  defect  be  in  constructive  or  destructive  proc- 
esses, the  product  is  abnormal  and  therefore  foreign  matter.  In 
atrophy,  waste  products  are  removed  by  noi-mal  methods  and  in  their 
physiological  composition.  In  degeneration,  or  its  termination,  necro- 
sis, essentially  foreign  elements  require  removal  by  processes  provided 
for  that  purpose.  Such  a  sequence  of  events  is  easily  recognized  in 
gross  forms  of  necrosis,  and,  until  the  contrary  is  proven  it  may 
justly  be  assumed  that  the  same  is  the  case  in  every  degeneration  or 
necrosis  however  microscopic.  In  this  connection  the  researches  of 
Thoma  are  extremely  interesting  and  pertinent.  He  has  shown  that 
certain  proteid  elements  have  the  power  when  introduced  into  the 
blood  of  rapidly  exciting  leucocytosis  and  that  the  same  dead  elements 
when  introduced  into  the  tissues  exert  a  chemotactic  action  upon  the 
white  cells,  even  when  they  destroy  such  cells  as  come  under  their 
immediate  influence.  It  seems  clear  then  that  all  tissue  necrosis  ex- 
cites in  a  similar  manner  the  production  of  increased  numbers  of 
white  cells,  and  that  local  attraction  induces  the  cellular  infiltration. 
Is  it  equally  certain  that  all  cell  infiltration,  must  be  preceded  by  per- 
version of  tissue  nutrition  ?  Logically  one  must  answer,  No  !  Since 
it  is  perfectly  possible  that  any  of  the  commonly  accepted  causes  of 
fibrosis  might  act  reflexly  through  the  trophic  nerves  for  the  produc- 
tion at  least  of  a  leucocytosis.  It  is  difiicult,  however,  to  see  how  any 
other  than  local  changes  could  determine  a  local  infiltration.  But 
since  such  changes  may  be  very  different  from  necj'osis,  we  must  find 
an  answer  in  special  investigation  of  each  form  of  fibrosis. 

Generally  it  may  be  said  that  such  primary  lesions  are  now  recog- 
nized in  very  many  cases  where  formerly  round  cell  infiltration  was 
described  as  the  earliest  change.  And  upon  the  basis  of  nature's  dem- 
onstrated uniformity  of  action,  I  shall  accept  nutritive  changes  as  the 
primary  change,  for  the  present  at  least,  and  state  the  pathogenesis  of 
the  two  forms  of  fibrosis  as  follows  : 

In  the  hyperplastic  form.  First,  diminished  nutritive  supply,  not 
reaching  the  point  of  necrosis  ;  second,  parenchymatous  hypotrophy  ; 
third,  nuclear  proliferation;  and,  fourth,  connective  tissue  hyperplasia, 
or  in  the  hypertrophic  variety  simple  fibrous  hyperplasia  under  direct 
stimulation. 

In  the  inflammatory  form.  First,  parenchymatous  degeneration  or 
necrosis  ;  second,  constitutional  influences  producing  leucocytosis  ; 
third,  local  attraction  by  the  products  of  the  tissue  change  (positive 
chemotaxis),  causing  cellular  infiltration  followed  by  organization. 
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Our  study  of  special  forms  of  fibrosis  will  be  directed  mainly 
towards  those  points  which  have  aiforded  proofs  of  these  propositions 
in  the  endeavor  to  determine  their  position  under  this  classification, 

GENERAL   ETIOLOGY    OF   FIBROID   PROCESSES. 

If  our  previous  conclusions  are  correct,  "  that  the  transition  from 
etiological  force  to  pathological  processes  is  first  manifested  by  a  dis- 
turbance in  tissue  nutrition,"  we  shall  find  all  the  causes  of  fibrosis  in 
two  classes.  The  one  acting  directly  to  stimulate  nutrition  in  the  con- 
nective tissue;  the  other  depressing  nutrition  in  parenchymatous  tis- 
sue. It  cannot  be  denied  that  fibrous  growths  occur  under  conditions 
which  seem  to  preclude  the  possibility  of  an  inflammatory  action  in 
their  production  and  there  is  no  pathological  evidence  that  particular 
substances  or  conditions  cannot  have  a  direct  and  specialized  action, 
upon  the  connective  tissue.  But  the  similarities  in  the  cellular  forms 
of  all  fibroses,  and  the  certainty  with  which  inflammatory  processes 
are  early  present  make  it  extremely  difiicult  to  determine  whether 
such  a  possibility  is  also  a  fact.  Since  hyi)erpla8tic  and  reparative 
processes  are  the  same  in  character,  it  becomes  necessary  to  consider 
each  fibrosis  by  itself  to  determine  the  occurrence  of  the  former  while 
admitting  the  possible  existence  of  such  a  class  of  causes.  Personally 
I  am  inclined  to  doubt  if  any  fibrosis  other  than  fibromata  is  thus  de- 
veloped. In  examining  the  causes  of  fibrosis  however,  one  must 
admit  that  in  a  complex  organism  where  normally  the  most  diverse 
and  intricate  vito-chemical  changes  ai*e  conducted  in  such  perfect  har- 
mony, there  must  be  a  sympathetic  relation  among  all  parts,  of  such 
sensitiveness,  that  either  mechanical  or  chemical  elements  may  excite 
protective  processes  before  anything  moi'e  serious  than  functional  dis- 
turbances have  been  develojied.  Certain  fibroses  certainly  point 
strongly  in  this  direction. 

Those  disturbances  of  parenchymatous  nutrition  which  precede 
fibroid  development,  are  hypotrophy  due  to  decrease  of  nutrition,  and 
degeneration  or  necrosis,  due  to  perversion  of  nutrition.  In  the  first,  it 
is  evident  that  of  the  two  factors  concerned  in  maintaining  normal  nutri- 
tion, namely,  food  supjsly  and  tissue  appropriation,  the  first  is  especially 
at  fault  and  the  causes  of  such  fibroses  are  to  be  found  in  the  blood  or 
vessels.  It  is  to  be  specially  noted,  however,  that  even  a  diminution 
in  the  quantity  of  nutrient  supply  cannot  pass  a  certain  point  without 
inducing  degenerative  or  necrotic  changes.  But  the  conditions  which 
decrease  nutritive  supply  in  moderate  degree,  usually  affect  consider- 
able portions  of,  if  not  the  entire  organ,  so  that  when  they  reach  the 
grade  at  which  degeneration  begins,  the  degeneration  is  so  diffused  as 
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to  leave  no  areas  in  which  reparative  changes  can  occur.  The 
hypotrophic  form  of  fibrosis  is  thus  seldom  followed  by  the  inflam- 
matory. 

The  production  of  primary  degenerative  or  necrotic  changes,  which 
if  repair  is  to  take  place,  must  be  somewhat  circumscribed  is  in  most 
instances  a  complex  process.  It  is  in  this  form  that  all  those  causes 
which  affect  cellular  vitality  become  prominent. 

While  minute  emboli,  thromboses  or  hemorrhages  may  suddenly 
arrest  the  nutritive  supply  to  the  extent  of  inducing  local  necrosis, 
such  cases  are  essentially  accidental,  and  are  included  in  fibroid  proc- 
esses for  uniformity  and  completeness  rather  than  as  illustrations  of  a 
condition  which,  even  when  local,  we  tacitly  accept  as  constitutional 
in  its  inception.  It  is  sufiicient,  simply  to  mention  such  causes  as  a 
class. 

By  far  the  largest  and  most  important  class  of  all  the  causes  of 
fibrosis  are,  I  believe,  those  which  act  directly  to  diminish  the  vital 
forces  by  which  each  cell  appropriates  to  itself  necessary  elements 
from  the  blood,  and  completes  those  metabolic  changes  which  produce 
protoplasm  or  convert  it  into  normal  waste  products.  This  class  in- 
cludes mechanical,  chemical,  and  trophic  influences,  among  which 
are,  undoubtedly,  many  as  yet  unrecognized  causes  of  this  change. 
Tobacco,  anxiety,  opium,  and  onanism,  mechanical  and  mental  strain, 
all  strike  at  nutrition  in  the  same  way  by  lowering  tissue  vitality, 
quite  as  surely  as  does  stimulation  of  functional  activity  beyond  the 
point  where  repair  can  keep  pace  with  waste. 

I  shall  not  attempt  to  enumerate  all  the  elements  which  are  known 
to  pervert  nutrition  in  this  way,  but  desire  rather  to  indicate  that 
many  unrecognized  injurious  products  are  probably  developed  by 
defective  functional  activity  in  the  alimentary  canal,  liver,  kidneys,  and 
other  organs,  which  directly  or  indirectly  are  provocative  of  equally 
marked  fibroid  changes.  The  high  tension  pulse,  pounding  heart,  and 
later,  clouded  and  offensive  urine  which  follow  an  attack  of  simple 
acid  dyspepsia  show  how  possible  this  is,  while  the  tissue  hyperplasias 
and  degenerations  which  follow  the  entrance  of  tubercle  or  syphilitic 
poison  into  the  system  at  once  suggest  that  other  poisons  niay  produce 
similar  tissue  injury.  When  considering  arterial  fibrosis  it  will 
appear  that  such  substances  may  act  mediately  as  well  as  immediately, 
by  the  high  vascular  tension  developed,  in  the  effort  to  hasten  their 
excretion. 

In  summary  then,  we  class  the  causes  of  fibroid  processes  as  : 

1st.  All  direct  stimulants  to  fibrous  growth. 
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2d.  All  conditions  inducing  a  limited  decrease  in  nutritive  supply. 
Viz  :  Arterial  fibrosis,  embolism,  pressure  on  vessels,  vaso  motor 
changes,  etc. 

3d.  All  conditions  and  elements  which  induce  through  perverted 
nutrition  either  degeneration  or  necrosis.  Under  this  last  head  may- 
be included  mechanical  strain  with  pressure,  defective  nutritive  supply 
or  tissue  inactivity,  and  most  important,  all  toxic  and  trophic  influ- 
ences. 

THE    RELATION    OP    DIATHESIS    TO    PIBEOID    PROCESSES. 

Physiology  teaches  that  during  the  development  of  embryonic  life  the 
tissues  of  the  body  gain  not  only  specific  functions,  but  also  a  specific 
irritability,  which  renders  the  reactions  which  they  manifest  to  the 
same  stimulus  essentially  different.  In  health  these  reactions  differ  in 
quality  and  in  degree,  but  a  perfect  harmony  is  maintained  both  in 
their  nature  and  extent.  It  requires  no  very  extended  biological  study 
to  demonstrate  that  this  quality  of  irritability  in  protoplasm  is  liable 
to  great  modifications.  Such  modifications  do  not  necessarily  affect 
all  the  tissues,  but  may  be  localized  or  limited  to  some  one  tissue,  and 
the  consequent  departure  from  the  normal  in  tissue  activity  disturbs 
the  established  harmony  of  all  vital  activities  and  essentially  consti- 
tutes disease.  To  such  a  specialized  modification  of  tissue  irritability 
whether  it  he  an  increase  or  decrease,  roe  apply  the  term  diathesis. 
Diathesis  may  then  manifest  itself  in  any  one  of  the  bodily  functions 
by  a  display  of  activity  disproportionate  to  the  exciting  cause.  As  I 
understand  fibroid  processes  to  be  always  productive  and  the  function 
of  fibroid  tissue  solely  that  of  growth  and  continuance,  the  fibroid 
diathesis  implies  that,  in  a  given  individual,  fibroid  developments  are 
above  the  normal  of  systematic  harmony  under  purely  physiological 
stimulus,  and  become  more  excessive  under  pathological  stimulants 
than  they  would  be  in  a  perfectly  balanced  physical  economy.  The 
individual  with  this  diathesis  is  handicapped,  therefore,  not  by  the 
nature,  but  by  the  intensity  of  his  processes  :  changes  similar  in  kind 
may  be  developed  by  appropriate  cause  in  any  individual,  and  with 
the  same  result,  but  they  require  a  stronger  and  longer  stimulation  for 
their  development. 

The  complex  relations  of  fibroid  processes  to  changes  in  tissue 
nutrition  which  have  been  referred  to,  give  nearly  every  tissue  modi- 
fication some  {etiological  connection.  The  man  whose  diathesis  lies  in 
defective  hepatic  activity  finds  his  defect  productive  of  fibrosis,  equally 
with  him  whose  kidneys  neglect  theii*  duty,  or  whose  white  cells  are 
over  active.     To  attempt  to  enumerate  all  the  points  of  contact  would 
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be  useless,  since  they  may  be  so  easily  traced  along  all  the  lines  of 
fibroid  aetiology.  While  we  thiis  recognize  a  special  fibroid  diathesis, 
we  must  take  the  utmost  care,  clinically,  that  we  do  not  overlook 
the  relations  which  other  diatheses  bear  to  fibroid  processes. 

Diminished  functional  power  in  the  pancreas  is  not  primarily  the 
fibroid  diathesis,  but  with  the  resulting  intestinal  indigestion,  vitiated 
portal  blood,  exhausted  liver,  and  overtaxed  kidneys,  the  first  clinical 
evidence  of  this  defect  may  be  the  ringing  heart  sounds,  and  tense 
arteries,  which  forebode  arterial  fibrosis.  We  are  all,  therefore,  in 
danger,  no^  so  much  from  the  nature  of  our  diathesis  as  its  degree. 
If  it  goes  but  a  little  way  outside  of  the  limits  of  systematic  harmony 
it  may  be  controlled,  but  when  complete  discord  is  reached,  it  is  evi- 
dence of  organic  injuries  which  never  can  be  fully  repaired.  An 
examination  of  the  causes  of  fibrosis  will  disclose  the  reason  why  this 
diathesis  is  so  easily  acquired,  and  so  constantly  transmitted  from 
parent  to  child.  A  very  large  per  cent,  of  these  causes  are  in  the 
nature  of  diminished  tissue  vitality.  Gout  and  rheumatism  and  all 
the  toxic  conditions  imply  weakened  vitality,  a  condition  that  mani- 
festly follows  excesses,  to  which  all  mankind  is  given.  When  we 
recall  that  only  injurious  diatheses  are  usually  included  in  this  term, 
when  used  medically,  the  manner  of  their  development  becomes  self- 
evident,  as  well  as  the  peculiar  force  of  an  inherited  diathesis,  so-called 
"  heredity,"  which  always  manifests  a  more  persistent  potentiality  than 
one  which  is  acquired.  The  following  brief  abstract  of  a  family  his- 
tory may  serve  to  enforce  this  important  and  well  recognized  point : 

During  the  past  twenty-five  years  I  have  been  the  medical  adviser 
of  six  brothers,  all  of  whom  died  either  directly  of  cardiac  or  renal 
disease,  or  of  cerebral  apoplexy  complicating  such  conditions.  Their 
ages  at  the  time  of  death  were  respectively,  48,  52,  56,  61,  62,  and  68. 
Each  of  these  brothers  presented  the  evidence  of  commencing  cardio- 
vascular changes  between  the  ages  of  40  and  45,  but  in  no  one  was 
albuminous  urine  present  until  six  months  preceding  death.  In 
two  it  was  present  only  a  few  days  before  death.  They  were  all 
abstemious  livers  and  strictly  temperate.  I  had  the  opportunity 
of  making  frequent  observations  of  them  all,  from  the  time  the 
first  evidences  of  arterial  tension  were  present,  through  the  develop- 
ment of  well  marked  arterial  fibrosis  and  cardiac  hypertrophy.  In 
four,  evidences  of  heart  insufficiency  were  present  during  the  last  year 
of  life.  Both  parents  of  these  children  died  of  cancer.  The  father  at 
66,  of  cancer  of  the  stomach,  and  the  mother  at  49  of  cancer  of 
the  uterus.  Such  a  family  history  presents  in  a  striking  manner  the 
influence  of  heredity  in  the  development  of  fibroid  processes. 
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It  is  to  be  remembered,  however,  that  fibroid  processes  which  are  in- 
jurious under  some  conditions  may  become  directly  conservative  under 
others,  and  that  two  opposing  diatheses  may  result  in  the  relief  or 
cure  of  the  disease  produced  by  one  or  the  other,  the  result  being 
attained  by  the  very  intensity  of  one  diathetic  condition.  Whenever 
necrotic  changes  occur  in  the  tissues,  fibroid  developments  are  the  only 
methods  of  repair,  but  when  the  cause  of  the  necrosis  is  especially 
powerful,  only  a  pathologically  strong  fibrous  activity  will  suffice  for 
its  arrest.  The  histories  of  many  cases  of  pulmonary  tuberculosis 
afford  striking  proof  of  this  antagonistic  action. 

Of  70  cases  of  cured  phthisis  which  have  been  under  my  personal 
observation  54  have  presented  well  marked  evidences  of  general 
fibrosis,  and  Dr.  E.  L.  Trudeau  reports  to  me  from  the  records  of 
the  Adirondack  Sanitarium  21  cases  of  recovery  in  whom  there  was 
arthritic  fibrosis  either  in  the  parents  or  in  the  patients  themselves. 
The  following  typical  history  illustrates  the  tendency  of  phthisis 
to  become  localized  and  remain  chronic  in  persons  with  marked 
arthritic  family  history,  even  though  they  themselves  show  no  ac- 
tive signs  of  the  diathesis  until  after  the  arrest  of  the  phthisical 
processes.  A  male  aged  40,  mother  and  father  both  gouty,  fifteen 
years  ago  developed  pulmonary  phthisis  with  acute  symptoms,  at 
which  time  he  first  came  under  my  observation.  The  upper  portion 
of  the  right  lung  was  extensively  infiltrated,  and  pleurisies  existed 
over  the  whole  of  the  left  lung  with  scattered  infiltration  at  the  left 
apex  posteriorly.  After  passing  through  an  almost  hopeless  state  for 
two  years,  with  all  the  signs  of  advanced  phthisis,  the  phthisical  pro- 
cesses showed  signs  of  arrest.  The  fever  exacerbations  became  less 
severe,  occurred  at  longer  intervals,  and  physical  signs  developed  indi- 
cating fibrous  changes  in  the  diseased  pulmonary  areas;  steadily  the 
patient  gained  in  flesh,  strength  and  vigor,  and  at  the  end  of  seven 
years  presented  the  appearance  of  perfect  health,  although  the  sputa 
at  that  time  contained  bacilli,  and  they  are  still  to  be  found  in  the 
scanty  expectoration  which  is  now  almost  the  only  symptom  of  tuber- 
culosis. As  the  signs  of  phthisis  subsided  arthritic  symptoms  devel- 
oped. The  heart  is  now  hypertrophied,  the  arteries  are  tense  and  hard 
and  the  urine  constantly  contains  an  excess  of  uric  acid.  With  these 
considerations  we  reach  our  objective  point,  viz:  that  diathesis, 
1st.  Determines  the  nature  of  the  primary  and  predominant  action 
which  will  follow  any  given  stimulant  or  irritant,  when  more  than  one 
is  possible. 

2d.  It  modifies  the  ratio  between  an  established  process  and  its 
cause. 
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With  these  general  statements  in  regard  to  the  Etiology  and  Patho- 
genesis of  fibroid  processes,  I  invite  attention  to  the  consideration 
of  their  special  manifestations  in  the  Arteries,  Heart,  Liver,  and 
Kidneys. 

ARTERIAL    FIBROSIS. 

The  extreme  frequency  with  wliich  vascular  changes  are  associated 
with  fibroid  processes  renders  arterial  fibrosis  of  prime  importance. 
The  records  of  the  varying  beliefs  regarding  such  arterial  changes 
indicate  the  careless  character  of  much  medical  reasoning,  although 
this  has  been  a  subject  of  extended  study  since  the  first  observations 
of  Gull  and  Sutton.  Very  recent  writers  are  content  with  statements, 
which  when  analyzed  are  simply  equivalent  to  saying  that  arterial  fibrosis 
occurs.  So  long  as  the  process  is  a  vital  one  we  shall  be  unable  to  say 
by  what  force  the  change  is  developed,  but  we  are  not  satisfied,  and 
the  answer  is  not  complete,  until  we  can  trace  each  transformation  of 
activities  from  the  primary  cause  to  the  completed  processes.  To  say 
that  arterial  sti'ain  is  the  cause  of  arterial  fibrosis  is  certainly  unsatis- 
factory, unless  we  can  also  demonstrate  that  such  strain  is  the  direct 
excitor  of  round  cell  infiltration.  Otherwise  the  series  of  transforma- 
tions is  still  a  broken  one. 

Until  quite  recently  cellular  infiltration  of  the  arterial  coats  has  been 
regarded  as  the  first  appreciable  organic  activity,  although  in  every 
gross  fibrosis  we  had  come  to  recognize  a  precedent  condition  of 
tissue  injury.  In  syphilitic  disease  of  the  vessels,  both  the  fibrosis  and 
degeneration  had  been  kno^^l  to  be  developed  by  the  same  poison. 
Now  Thoma  has  described  a  stage  of  arterial  weakening  which  means 
perverted  nutrition,  with  diminished  elasticity  of  the  arterial  wall. 
He  denominates  this  the  aneurismal  stage,  and  claims,  with  evident 
propriety,  that  the  fibroid  development  is  the  reparative  and  protective 
stage.  If  nutritive  changes  are  then  a  necessary  precedent  to  cellular 
infiltration,  it  at  once  becomes  evident  that  arterial  strain  must  be  only 
one  factor  in  their  production.  It  is  only  on  the  supposition,  which 
for  the  present  lacks  definite  proof,  and  to  which  I  have  already 
referred,  that  purely  prophylactic  processes  are  developed  through 
sympathetic  nervous  influences  that  we  can  consider  simple  strain  as  a 
direct  causative  factor  of  this  infiltration;  such  prophylactic  hyper- 
nutrition  is  developed,  it  is  true,  in  muscular  tissue  under  forced  activ- 
ity, but  that  is  increased  nutrition  in  existing  elements  while  fibrosis  is 
an  aggregation  of  new  elements.  It  must  be  admitted,  therefore,  that 
prophylactic  trophic  influences  are  rarely  if  ever  concerned  in  the 
development  of  arterial  fibrosis,  and  that  distinct  nutritive  and  me- 
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chanical  conditions  are  precedent  to  the  major  portions  of  such  changes. 
It  is  well  known  that  arterial  spasm  is  the  primary  cause  of  high  ten- 
sion when  toxic  elements  in  the  blood  demand  an  increase  of  functional 
activity  in  any  organ.  High  tension  thus  becomes  a  fixed  condition 
of  a  large  class  of  poison  diseases. 

It  appears  to  me  that  the  next  step  in  the  process  is  by  far  the  most 
important,  and  we  are  led  to  ask  in  what  way  does  high  tension 
injure  the  vessels,  and  when  does  the  injury  take  place  ?  An  answer  is 
to  be  found  in  the  fact  that  degeneration  in  the  muscular  coat  is  at 
least  coincident  with  the  round  cell  infiltration,  a  degeneration  which 
undoubtedly  causes  weakening  and  relaxation  of  the  muscular  coat,  and 
thus  throws  upon  the  non-contractible  arterial  coats  an  undue  strain. 
In  other  words,  the  intima  is  injured  not  only  during  the  arterial 
contractions  by  com^yression,  but  during  arterial  dilatation  by  stretching 
— chiefly  the  latter.  This  view  is  also  supported  by  the  rapid  develop- 
ment of  fibroid  changes  in  the  veins  under  the  persistent  strain  of  me- 
chanical hyperemia.  It  affords  also  the  most  reasonable  explanation 
of  the  predominance  of  changes  in  certain  vessels  in  well  recognized  con- 
ditions even  when  the  change  is  general.  Such  predominance  of  fibroid 
changes  may  perhaps  be  explained  in  part  upon  anatomical  grounds,  as 
when  it  occurs  in  the  aortic  arch,  but  something  more  is  required  to 
make  clear  its  frequency  in  the  arteries  of  brain  workers.  I  can  hardly 
accept  Thoma's  conclusions  based  upon  the  fibroid  developments  in  the 
aorta  following  ligature  of  the  umbilical  arteries,  and  in  arteries 
supplying  amputated  parts.  In  the  former  case  the  re-arrangement  of 
the  circulation  both  in  the  supply  to  the  aorta  and  the  vessels  of  the 
limbs  is  so  complex,  and  our  knowledge  of  previous  conditions  of 
flow  and  blood  pressure  so  entirely  uncertain,  that  it  seems  quite  as 
reasonable  to  suppose  the  result  to  be  due  to  an  increased  tension  as 
a  retarded  flow.  In  the  second  case,  since  blood  pressure  depends 
quite  as  much  on  the  obstruction  to  the  flow  as  the  force  behind, 
an  increased  blood  tension  would  most  certainly  be  developed  as  well 
as  a  slower  current.  With  the  choice  then  between  direct  traumatism 
of  increased  tension  and  the  suppositorial  ill  effects  of  slowed  current, 
we  must  for  the  present,  at  least,  receive  the  former  as  the  more 
probable  cause  of  the  nutritive  changes.  Direct  examination  of  the 
brain  during  mental  activity,  as  well  as  thermometric  observations, 
show  beyond  question  that  the  vascular  condition  is  one  of  dilatation 
with  corresponding  vascular  contraction  in  other  parts  of  the  body 
and  increased  heart  action.  If  then  the  high  tension  of  vaso 
motor  spasm  is  the  injurious  condition,  arterial  fibrosis  should  be  less 
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marked  in  the  cerebral  vessels;  the  reverse  is  true;  we  are  therefore 
reflexly  driven  to  the  recognition  of  a  new  class  of  causes  as  produc- 
tive of  general  arterial  fibrosis,  and  compelled  to  include  excessive 
functional  activity  as  the  immediate,  and  all  stimulants  of  such  activ- 
ity as  more  remote  causes  of  this  change.  Still  further,  the  parenchy- 
matous degenerations  so  constantly  associated  with  arterial  fibrosis  are 
thus  made  more  comprehensible,  than  by  supposing  them  to  depend 
solely  upon  the  deficient  nutrition  supplied  by  fibroid  vessels,  an 
explanation  which  has  always  been  rendered  most  unsatisfactory  by 
the  extremely  variable  ratio  in  different  cases  between  the  arterial  and 
parenchymatous  changes.  The  parenchymatous  degenerations  are 
toxic  necroses;  the  arterial  tension  and  fibrosis  are  developed  in  the 
effort  to  remove  the  toxic  element  from  the  system  and  the  resulting 
anaemia  becomes  a  secondary  and  accidental  supplementary  cause  of 
the  primary  parenchymatous  changes.  In  all  this  series,  injury  to  the 
parenchymatous  elements,  entirely  distinct  from  the  arteries,  is  the 
first  point  of  contact  between  physical  forces  and  organic  changes. 

The  association  of  these  changes  is  well  illustrated  and  the  correct- 
ness of  the  deductions  confirmed  by  a  series  of  experimental  tests 
recently  made  in  the  Loomis  laboratory.  Persistent  high  tension  was 
maintained  for  six  weeks  in  healthy  rabbits  by  full  doses  of  digitalis.* 
Examination  of  the  animals  showed  an  increase  of  arterial  tension 
within  a  few  hours  after  the  administration  of  the  first  dose,  this  ten- 
sion was  maintained  by  a  gradual  increase  in  the  quantity  adminis- 
tered. At  the  end  of  six  weeks  the  small  arteries  of  the  heart,  lungs 
and  kidneys  showed  hypertrophy  and  degeneration  of  their  muscular 
coats  with  more  or  less  extensive  round  cell  infiltration  beneath  the 
intima,  which  at  points  was  roughened.  In  all  cases  the  hypertrophied 
muscular  coat  of  the  arteries  showed  commencing  retrograde  metamor- 
phosis of  its  fibres.  Still  we  cannot  ignore  in  these  experiments  the 
possible  influence  of  the  digitalis  as  a  direct  toxic  element  upon  the 
arterial  walls.  If,  however,  direct  chemical  irritations  are  the  cause  of 
endarteritis  the  change  should  have  some  du'ect  ratio  to  the  excess  of 
the  irritant  cause  in  the  blood,  and  even  an  acute  inflammation  should 
be  associated  with  its  rapid  accumulation,  while  its  prolonged  action 
in  slight  excess  should  be  followed  by  slight  arterial  changes.  The 
opposite  is  the  fact.  Again,  were  the  action  that  of  direct  irritation 
of  the  intima,  the  fibroid  processes  should  affect  the  veins,  quite  as 
extensively  as  the  arterial  coats;  but  venous  fibrosis  is  extremely 
infrequent,  except  where  mechanical  strain  has,  as  in  the  arteries, 
induced  a  perverted  nutrition. 

*  A  similar  experiment  has  recently  been  performed  with  ergotin,  and 
similar  results  obtained. 
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The  local  action  of  toxic  elements  as  tissue  poisons  cannot  be  elim- 
inated with  the  same  ease.  On  the  contrary  it  seems  evident  that 
many  other  poisons  than  syphilis  and  tuberculosis  have  a  directly 
depressing  influence  upon  the  assimilative  powers  of  the  tissues  com- 
posing the  arterial  walls,  quite  as  certainly  as  they  do  upon  more 
highly  organized  parts.  The  power  of  these  poison  products  in  other 
fibroses,  where  they  are  apparently  the  prime,  if  not  the  sole  cause, 
demonstrates  the  possible  intensity  of  their  action.  It  is  to  be  remem- 
bered that  all  such  poisons  act  through  the  factor  of  tissue  assimila- 
tion, and  thus  always  cause  degeneration  and  necrosis,  but  not  hypo- 
trojjhy.  The  resulting  fibroses  are  consequently  inflammatory.  In 
arterial  fibrosis,  therefore,  we  have  the  following  factors  combining  to 
produce  necrosis  and  inflammation: 

1st.  Cellular  toxaemia. 

2nd.  Mechanical  strain,  possibly  during  hypertrophy  of  the  muscu- 
lar coat,  but  more  probably  during  the  muscular  degeneration  and 
relaxation  which  follows  or  accompanies  the  hypertrophy. 

3d.  Anaemia  from  contraction  of  and  pressure  on  the  vasa  vaso- 
rium. 

CARDIAC     FIBROSIS. 

When  fibrosis  of  the  cardiac  vessels  is  associated  with  similar 
changes  throughout  the  vascular  system,  it  requires  no  further  consid- 
eration than  has  already  been  given  to  general  arterial  fibrosis. 

In  studying  cardiac  disease,  however,  we  are  struck  with  the  fre- 
quency with  which  arterial  fibrosis  is  essentially  localized  in  the  coro- 
nary vessels,  and  for  this  we  must  seek  some  special  cause.  Undoubt- 
edly the  same  vascular  strain  of  persistent  hypersemia,  attendant  upon 
hypertrophy,  is  even  more  frequently  here  than  elsewhere  the  primary 
cause  of  arterial  injury,  and  may  fairly  be  placed  as  one  term  of  the 
etiological  sum  whenever  cardiac  hypertrophy  is  present  in  any  con- 
siderable degree.  If  this  were  the  sole  cause,  however,  fibrosis  of  the 
coronary  vessels  should  be  the  rule  rather  than  the  exception  in  all 
cases  of  cardiac  hyjjertrophy. 

We  are  thus  forced  to  look  for  the  other  etiological  factors  in  dis- 
turbed nutritive  conditions,  which  at  first  might  seem  excluded  by  the 
localization  of  the  fibroid  process.  It  is  impossible  to  suppose  that 
any  toxic  element  can  have  joer  se  a  more  deleterious  influence  upon 
one  vessel  than  another,  but  since  nutritive  activity  varies  Math  the 
functional  activity  of  a  part,  it  is  evident  that  a  given  degree  of  toxic 
depression  of  vitality  will  first  manifest  itself  in  those  tissues  where 
the  reserve  of  assimilative  power  is  smallest.     This  will  always  be  in 


FIBROID    PROCESSES.  135 

the  most  active  tissues  and  any  change  in  such  an  organ  from  toxic 
influences  thus  becomes  a  localized  process,  simply  because  it  is  the 
earliest  manifestation  of  a  general  condition.  So  that  while  local 
causes  alone  may  suflice  to  determine  a  cardiac  fibrosis,  the  peculiar 
susceptibility  of  the  heart  to  toxic  influences  may  convert  a  general 
blood  condition  into  essentially  a  local  irritant,  and  thus  offer  an 
explanation  for  the  localization  of  the  fibroid  process. 

We  find  this  position  supported  post-mortem  by  the  appearance  of 
scattered  arterial  fibrosis  throughout  the  body  in  all  extreme  cases  of 
cardiac  arterial  fibrosis  for  which  a  toxic  aetiological  element  can  be 
found.  Coronary  fibrosis  may  be  then:  1st,  local  and  purely  trau- 
matic ;  2d,  part  of  a  general  change;  and  3d,  primarily  traumatic 
with  a  toxic  exacerbation. 

In  passing  from  arterial  to  (so-called)  interstitial  cardiac  fibrosis  we 
assume  as  proven  that  some  form  of  injury  is  a  necessarily  precedent 
condition  of  all  fibroid  development,  and  conversely  that  certain  grades 
of  tissue  injury  are  followed  by  fibroid  production  with  the  same  cer- 
tainty that  other  grades  result  in  degeneration  or  necrosis.  "We  have, 
therefore,  to  determine  what  forms  of  injury  are  productive  of  one  or 
the  other  change.  Interstitial  cardiac  fibrosis  is  found  both  with  and 
Avithout  coronary  arterial  changes.  In  either  case  all  possible  causes 
of  tissue  injury  may  be  included  under  the  same  heads:  1st.  Trauma- 
tic.    2nd.  Nutritive. 

As  regards  the  traumatic,  one  may  not  alfirm  positively  the  impos- 
sibility of  tissue  injury  solely  from  the  compression  incident  to  the 
vascular  turgescence  of  extreme  functional  activity,  nor  is  it  safe  to 
assume  that  such  a  transient  excessive  tension,  as  may  be  developed 
during  diastole,  could  not  be  productive  of  harm  in  an  organ  where 
nutritive  changes,  in  marked  contrast  to  other  tissues,  go  on  in  con- 
nection with  a  constant  display  of  functional  activity.  Moreover 
fibroid  developments  are  at  times  found  in  the  heart  when  one  or  the 
other  of  these  conditions  is  the  only  apparent  cause.  While  we  must 
admit,  then,  the  possible  potency  of  such  conditions,  and  so  include  all 
physiological  causes  of  excessive  hyperaemia,  as  well  as  heart  strain  of 
every  form,  among  the  possible  causes  of  cardiac  fibrosis,  nevertheless 
the  much  greater  frequency  with  which  both  conditions  are  primarily 
followed  by  increased  nutrition,  as  manifested  by  hypertrophy,  seems 
sufficient  evidence  that  other  and  probable  nutritive  disturbances  are 
active,  even  if  unrecognized,  causes,  when  fibrosis  is  apparently  thus 
produced.  Traumatism  thus  becomes  a  minor  factor  in  cardiac  fibro- 
sis, and  we  have  to  consider  the  effects  of  defective  nutrition. 
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Perfected  nutritive  metabolism,  including  construction  and  destruc- 
tion, upon  which  tissue  integrity  depends,  implies  not  only  sufficient 
nutritive  supply,  but,  equally,  protoplasmic  vital  activity  in  making  use 
of  that  supply.  In  this  connection  a  most  important  and  suggestive 
fact  meets  us  at  the  outset. 

When  the  quantity  of  nutritive  elements  furnished  the  cardiac  tis- 
sue is  decreased  by  obstruction  at  the  origin  of  the  coronary  arteries, 
or  from  aortic  disease,  the  changes  in  the  heart  walls  are  those  of 
parenchymatous  degeneration  without  associated  fibroid  developments, 
that  is,  a  fatty  degenerative  change  follows  a  general  diminution  of 
nutrient  supply  below  the  parenchymatous  demand.  On  the  other 
hand  fibroid  developments  not  associated  with  arterial  change  occur 
under  full  quantitative  nutritive  supply,  and  it  must  follow  therefore 
that  the  tissue  changes  are  caused  by  defective  vitality  in  the  paren- 
chymatous elements,  or  in  other  words,  when  parenchymatous  degen- 
eration occurs  from  defective  power  to  appropriate  food,  and  nutritive 
elements  are  thus  present  in  excess  of  the  power  of  tissue  consumption, 
repair  by  increase  of  the  connective  tissue  cells  is  both  possible  and 
in  the  direct  line  of  their  inherent  developing  tendencies. 

Such  an  interpretation  of  pathological  facts,  alone  makes  clear  the 
effects  of  narcotics,  tobacco,  alcohol,  etc.,  in  developing  the  fibroid 
heart. 

The  occurrence  of  parenchymatous  degeneration  in  connection  with 
obstruction  of  the  trunks  of  the  coronary  arteries,  and  of  interstitial 
fibrosis  with  obliterating  changes  in  the  smaller  vessels,  has  led  to  the 
unsatisfactory  as  well  as  unscientific  statement  that  the  interstitial 
change  is  an  extension  from  that  in  the  arteries.  While  both  may 
possibly  be  due  to  a  common  cause,  changes  in  the  smaller  arteries 
must  be  included  among  the  nutritive  causes  of  the  interstitial  proc- 
ess. Fibroid  production  takes  place  about  injured  tissues  and  extends 
from  uninjured  areas  into  space  made  by  the  removal  of  such  elements 
as  have  been  destroyed.  It  thus  implies  a  full  nutritive  supply  to 
some  parts  as  well  as  deficiency  to  others — a  condition  which  is  ful- 
filled bj^  the  irregular  fibroid  developments  in  the  small  cardiac  ves- 
sels, but  not  by  obstruction  in  the  main  trunk.  Whatever  the  cause 
of  the  arterial  change  then,  when  it  is  primaiy,  its  extension  is  only 
through  consequent  mal-nutrition  and  necrosis  of  elements  scattered 
through  the  parenchymatous  tissue,  and  their  subsequent  replacement 
in  fully  nourished  areas  by  fibroid  elements  in  precisely  the  same 
way  that  large  areas  made  necrotic  by  embolism  and  infarcation  are 
transformed,  or,  more  exactly,  replaced  by  granulation  tissue  from  sur- 
ounding  parts.    It  is  evident  that,  clinically,  every  cardiac  fibrosis  will 
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probably  be  the  result  of  several  or  all  the  foregoing  causes  acting 
together  in  varying  proportion,  which  proportion  is  to  be  determined 
by  the  clinical  history  and  the  manifestations  of  diathesis. 

As  a  result  of  these  considerations  we  accept  as  more  or  less  potent 
causes  of  cardiac  fibrosis  :  1st.  All  toxic  blood  elements  and  nervous 
trophic  influences  which  tend  to  pervert  its  parenchymatous  nutrition 
by  their  action  upon  the  assimilating  power  of  its  protoplasmic 
elements. 

2nd.  Localized  mechanical  interference  with  the  nutritive  supply 
from  changes  in  the  arterioles. 

3d.  Traumatism  either  of  strain  or  compression. 

HEPATIC    FIBROSIS. 

The  pathogenesis  of  hepatic  fibrosis  is  one  of  the  most  confusing 
parts  of  our  subject,  and  the  dominating  influences  of  one  or  two  clin- 
ically frequent  causes  upon  our  aetiological  beliefs,  is  nowhere  so 
marked  as  here.  Grossly  we  recognize  two  forms  of  hepatic  fibrosis, 
a  diffused,  in  which  the  infiltration  is  intra-lobular,  and  an  irregular, 
nodular,  or  "  banded  cirrhosis,"  where  the  fibrous  development  follows 
the  course  of  the  hepatic  vessels  ;  but  no  satisfactory  classification  is 
possible  upon  an  anatomical  basis,  as  the  different  forms  are  found  con- 
stantly passing  into  one  another.  For  our  present  purpose,  and  in  con- 
formity with  our  general  plan,  a  pathogenetic  division  is  the  more  desir- 
able, under  which  we  have  :  1st.  Cases  in  which  tissue  necrosis  is  recog- 
nized as  the  primary  change.  2nd.  Cases  in  which  round  cell  infiltra- 
tion is  the  first  appreciable  change,  and  which  are  variously  regarded  as 
inflammatory  or  undetermined.  The  first  class  may  be  dismissed  by 
mention  of  the  most  tyjjical  one  in  syjDhDitic  cirrhosis.  It  may  be  said 
perhaps  that  this  type  also  comprises  the  entire  class.  A  portion  of  the 
second  class  may  be  similarly  dismissed,  since  after  what  has  been  said 
concerning  the  effects  of  strain  in  arteries,  it  is  self-evident  that  the  same 
mechanical  forces  will  have  even  a  stronger  injurious  action  upon  the 
emergent  hepatic  vessels  and  that  the  radicals  will  suffer  most.  He- 
patic, cardiac  and  other  obstructive  cirrhoses  are  thus  thrown  into  the 
inflammatory  fibroses  of  our  primary  classification. 

These  fibroses,  it  may  be  said,  begin  about  the  radicals  of  the  biliary 
ducts,  or  hepatic  artery,  and  mal-nutrition  is  often  quite  as  prominent 
an  setiological  factor  as  mechanical  strain.  The  parenchymatous  ele- 
ments suffer  early  with  the  result  of  developing  an  intra-lobular 
fibrosis.  As  the  larger  vessels  become  implicated  and  the  adjacent 
tissue  is  injured  by  compression,  the  same  changes  develop  about  these 
vessels,  often  in  the  form  of  bands.     Such  progressive  injury  and 
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fibroid  repair,  is  frequently  described  as  "  an  extension "  from  the 
vessels,  as  though  fibroid  processes  only  require  to  be  once  set  in  mo- 
tion to  go  on  indefinitely. 

It  is  the  remaining  and  major  portion  of  this  class  concerning  which 
diffei-ence  of  opinion  exists.  Histologically,  round  cell  infiltration  is 
the  first  appreciable,  or  better,  thus  far  appreciated,  change,  ^tiolog- 
ically,  this  infiltration  is  excited  by  some  element  in  the  blood  mass. 
A  consideration  of  alcoholic  hepatic  fibrosis  may  serve  as  an  example 
of  all  this  class.  The  statement  has  been  very  generally  accepted, 
largely  no  doubt  because  nothing  better  was  offered,  that  certain  sub- 
stances, particularly  alcohol,  exerted  a  directly  stimulating  action 
upon  the  connective  tissue  elements  of  the  liver  to  cause  cellular  in- 
filtration, and  that  all  the  parenchymatous  changes  were  the  direct 
effect  of  defective  nutrition  and  mechanical  injury  induced  by  the 
subsequent  growth  of  these  cells.  This  statement  is  per  se  unscien- 
tific and  self -contradictory.  If  it  is  intended  to  state  that  the  action 
is  purely  local  and  the  activity  is  in  the  fixed  cells,  then  the  term 
hyperplasia  should  replace  infiltration.  If  the  latter  term  is  correct 
and  the  cells  are  from  the  blood,  then  the  action  is  not  solely  local  but 
reflex,  and  not  stimulating  but  irritating,  since  necrotic  changes  are 
excluded  by  the  primary  assumption  that  the  infiltration  is  the  first  or- 
ganic change,  and  the  entire  statement  becomes  essentially  an  afiirmation 
of  the  existence  of  what  has  been  referred  to  as  possibly  a  prophylac- 
tic fibrosis — a  process,  that  with  our  present  pathological  knowledge, 
is  based  on  supposition,  and  not  proven.  I  shall,  therefore,  briefly  con- 
sider some  of  the  points  which  support  a  belief  in  the  strictly  inflam- 
matory character  of  alcoholic  and  its  allied  hepatic  fibroses.  Prima- 
rily, the  character  of  the  new  cellular  elements  is  such  as  to 
demonstrate  almost  conclusively  their  origin  in  white  cells,  and  the 
infrequency  of  any  cellular  form  indicating  local  hyperplasia  is  equally 
valuable  negative  proof  that  the  process  is  a  true  infiltration,  which  can 
only  be  reparative  or  prophylactic.  Prophylaxis  by  fibrous  growth  can 
only  be  through  exclusion  of  the  irritating  substances,  by  occlusion  of 
the  vessels.  The  cellular  infiltration  should,  therefore,  appear  in  the 
walls  of  the  portal  vessels,  rather  than  among  the  hepatic  cells.  Such 
cellular  infiltration  cannot  then  be  regarded  as  prophylactic,  but  must 
be  inflammatory  repair,  and  have  its  origin  in  primary  tissue  injury. 
Secondly.  Alcohol  is  admittedly  a  stimulant  to  the  parenchymatous 
elements  of  the  liver,  why  not  then  to  the  connective  tissue  cell  ?  The 
stimulant  action  of  any  substance  varies  in  proportion  to  its  appropri- 
ation by  the  tissue  as  a  dynamic  element,  and  its  relation  to  any  given 
organ  in  its  excretions  or  its  toxic  action.     By  stimulant  is  meant  any 
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substance  which  increases  function,  while  an  irritant  depresses  func- 
tion. The  functions  of  connective  tissue  are  reproduction  and  organi- 
zation. Alcohol  may  be  absorbed  and  its  elements  employed  in  tissue 
construction  acting  thus  as  a  pure  stimulant.  Now,  although  the 
intensity  of  this  stimulant  action  may  be  less  than  upon  parenchyma- 
tous cells,  the  character  of  the  activity  induced  must  always  be  in  the 
direction  of  tissue  functions.  But  excessive  functional  activity  sooner 
or  later,  and  the  more  speedily  the  more  severe  the  stimulation,  results 
in  degeneration  and  tissue  necrosis.  This  is  not  the  case  in  alcoholic 
hepatic  fibrosis.  On  the  contrary  the  more  excessive  the  alcoholic 
action,  the  more  abundant  is  the  cellular  infiltration  and  the  conse- 
quent fibrous  growth.  So  again  we  have  the  negative  proof  of  the 
inflammatory  character  of  hepatic  fibrosis  from  this  class  of  causes. 
It  is  granted  that  none  of  this  is  positive  proof,  and  that  ocular  dem- 
onstration of  degenerative  changes  preceding  cellular  infiltration  is 
the  only  conclusive  and  positive  proof  of  the  inflammatory  nature  of 
the  change.  It  may  be  claimed,  perhaps  justly,  that  connective  tissue 
irritability  is  of  such  low  grade  that  even  extreme  amounts  of  alcohol 
develop  only  productive  activity.  But  if  such  were  the  case  hepatic 
fibrosis  should  occur  only  in  those  who  consume  large  amounts  of 
alcohol.  However,  it  can  hardly  be  claimed  that  the  stimulant  action 
of  alcohol  is  due  solely  to  its  appropriation  by  the  tissues  as  a  food, 
especially  as  the  daily  use  of  the  maximum  amount  which  physiology 
has  shown  can  be  utilized  by  the  system  is  practically  never  produc- 
tive of  fibrosis.  If  alcohol  becomes  potent  as  a  cause  of  fibrosis 
only  when  in  excess,  its  action  cannot  be  that  of  a  stimulant  ex- 
cept as  excess  of  stimulation  produces  injury  of  the  tissues,  for 
the  repair  of  which,  extra  nutrition  is  demanded.  Such  repair  is 
made  by  the  tissues  themselves  by  increased  metabolism  and  activ- 
ity. When  this  fails,  degeneration  begins,  and  repair  must  then 
be  from  without,  by  infiltration  of  cellular  elements,  a  process  which 
is  essentially  inflammatory. 

"We  conclude  therefore  that  all  hepatic  fibroid  processes  are  the 
sequence  of  tissue  injury,  from  three  sets  of  commingled  causes. 

1st.  Direct  toxic  action  on  the  hepatic  tissue  elements,  of  which 
syphilis  is  a  pure  example. 

2d.  Mechanical  injury  through  obstructed  vessels  and  canals. 

3d.  Degenerative  changes  ending  in  necrosis  induced  by  excessive 
functional  activity  or  special  stimulation. 
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REXAL    FIBROSIS. 


The  multiple  origin  of  fibroid  processes  which,  although  evident 
from  what  has  been  said,  has  not  been  specially  emphasized,  becomes 
very  prominent  in  renal  fibrosis.  The  vascular  portions  of  the  kidneys 
are  so  intimately  associated  with  their  parenchymatous  elements  as 
that  changes  affecting  the  one,  are  certain  to  react  upon  the  other. 
Renal  fibroses  appear  to  be  developed  through  four  main  channels. 
One  class,  which  follows  obstructive  conditions  of  the  venous  circula- 
tion requires  no  comment,  as  we  have  fully  discussed  both  the  direct 
vascular  effects  of  high  tension,  and  the  nutritive  changes  incident  to 
obstructed  circulation  and  tissue  compression.  This  venous  obstruc- 
tion is  so  quickly  provocative  of  arterial  tension  that  the  fibrous  devel- 
opment affects  all  the  vessels  in  comparatively  equal  proportion,  while 
the  general  mal-nutrition  causes  an  early  extension  of  the  fibrosis  to 
the  other  structures.  The  mechanical  character  of  the  setiology  in 
this  form  of  renal  fibrosis  is  evident  from  its  general  diffusion 
throughout  the  organ  to  such  a  degree  as  to  render  it  quite  distinct 
from  what  may  be  called  the  functional  fibroses — a  distinction  ren- 
dered more  conspicuous  by  the  fact  that  this  cause  of  fibrosis  may 
exist  independently  of  any  other.  A  second  set  of  renal  fibroses  fol- 
low parenchymatous  disease  and  are  quite  certainly  multiform,  affect- 
ing the  tubules,  arterioles,  and  the  interstitial  tissue;  while  the  third, 
comprises  cases  in  which  arterial  and  interstitial  changes  are  commonly 
considered  as  primary,  and  the  parenchymatous  degeneration  as  conse- 
quent upon  fibroid  contractions  and  mal-nutrition.  So-called  gouty 
and  gin-drinkers'  kidney.  I  speak  of  the  two  together  because  I  be- 
lieve they  ai-e  essentially  two  forms  of  the  same  process  and  so  demand 
joint  discussion.  It  has  never  been  claimed  that  these  two  forms  of 
renal  fibrosis  differed  in  kind,  but  in  degree.  The  endarteritis  of  the 
one  is  marked  by  a  small  cell  infiltration,  the  same  as  the  other,  and 
parenchymatous  nephritis  ends  in  denuded  tubules  as  certainly  as  does 
cirrhotic  kidney.  The  fibroid  process  in  the  large  white  kidney 
differs  from  that  in  the  hob-nailed  kidney  only  in  the  proportion  of 
the  fibroid  changes  and  not  in  their  character.  The  condition  of  gran- 
ular degeneration  in  the  epithelium  of  the  one  is  as  plainly  on  the  road 
to  necrosis,  as  is  the  absence  of  the  epithelium  in  the  other  a  proof 
that  necrosis  has  been  reached.  It  seems  a  legitimate  conclusion,  then, 
that  the  development  of  the  one,  or  the  other,  form  is  dependent  upon 
the  ratio  in  which  the  various  causes  affect  the  epithelium  or  vascular 
portions  of  the  parenchymatous  tissue. 
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In  the  kidney,  then,  it  becomes  necessary  to  make  a  new  classification 
of  our  ^etiological  elements,  into  1st,  Such  as  depend  upon  epithelial 
activity  for  their  excretion,  and  2d.  Those  demanding  an  excess  of 
blood  supply  in  their  elimination.  It  must  be  remembered,  however, 
that  any  increase  in  epithelial  activity  demands  an  increased  blood 
supply,  with  high  tension  and  distension  of  the  same  local  vessels,  so 
that  the  first  set  of  cases  will  be  associated  in  a  minor  degree  with  the 
vascular  conditions  produced  by  the  second.  It  must,  however,  be 
admitted  that  our  physiological  knowledge  is  not  sufiicient  to  allow  of 
an  exact  application  of  these  principles  to  any  case  of  renal  fibrosis, 
yet  they  seem  to  afford  a  fuller  and  more  rational  explanation  of  these 
changes  than  is  found  in  any  other  supposition.  It  is  a  very  sugges- 
tive fact  that  urea  injected  into  the  circulation  lowers  arterial  tension, 
while  uric  acid  is  provocative  of  exactly  the  opposite  condition.  Both 
are  excreted  by  the  kidneys,  and  each  is  unquestionably  an  excitant  to 
those  processes  which  hasten  and  facilitate  its  removal  from  the  blood. 
Persistent  excess  of  urea  in  the  system  tends  to  parenchymatous 
nephritis,  while  uric  acid  is  an  equally  certain  cause  of  cirrhotic  kid- 
ney. Those  drugs  which  induce  high  arterial  tension  we  find  produc- 
tive of  increased  urinary  flow.  Our  most  powerful  stimulants  to  renal 
excretion,  however,  give  a  soft,  full  pulse,  and  low  tension.  We  seem 
forced  to  the  conclusion,  then,  that  those  elements  which  are  eliminated 
in  solution  under  high  tension,  and  increased  flow  of  blood,  are  pro- 
ductive primarily  of  arterial  and  interstitial  fibrosis,  through  Ist. 
Mechanical  strain  of  the  vessels,  incident  to  their  dilated  condition, 
coincident  with  systematic  contraction  ;  and  2d.  By  interstitial  com- 
pression, and,  later,  mal-nutrition  from  diseased  vessels.  The  epithe- 
lial structures  suffer  secondarily,  and  their  changes  speedily  reach  ne- 
crosis under  the  combined  conditions  of  forced  activity,  mal-nutrition, 
and  compression.  In  necrosis  they  disintegrate  and  are  removed.  No 
better  illustration  to  my  mind,  is  afforded  of  the  influence  of  hered- 
ity and  diathesis  than  in  this  form  of  renal  fibrosis.  I  have  already 
stated  that  diathesis  is  quite  as  frequently  manifest  in  a  deficiency  as 
in  an  excess  of  power.  It  is  my  belief  that  this  is  the  case  here,  and 
that  the  primary  defect  is  in  deficient  renal  capacity,  which  demands 
an  abnormal  vascular  tension  even  for  the  elimination  of  a  physiolog- 
ical quantity  of  excrementitious  matter.  High  arterial  tension  thus 
becomes  a  constant  necessity  and  may  frequently  be  recognized  in 
such  cases  very  early  in  life,  when  it  is  absolutely  not  dependent  upon 
any  excess.  The  renal  vessels,  for  whose  benefit  the  tension  is  main- 
tained, may  and  often  are  the  only  ones  to  suffer, — a  fatal  arterial 
fibrosis,  developing  in  the  kidney,  before  the  systemic  vessels  are 
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seriously  affected.  Although  we  have  omitted  any  mention  of  the 
direct  nutritive  effect  of  the  various  causes  of  renal  fibrosis  in  hasten- 
ing these  changes,  they  are  not  to  be  ignored,  but  must  receive  sepa- 
rate consideration. 

The  successive  changes  to  fibrosis  following  parenchymatous  nephri- 
tis are  equally  direct.  Whether  the  parenchymatous  changes  are  the 
result  of  excessive  activity,  or  depend  upon  the  chemical  properties  of 
the  exciting  cause,  degeneration,  and  exfoliation,  without  disintegra- 
tion and  cellular  growth,  are  the  characteristic  primary  process.  They 
induce  nutritive  changes  in  the  interstitial  tissue,  tubular  walls,  and 
vessels  only  in  moderate  degree,  with  equally  slight  fibrous  develop- 
ments. It  is  not  improbable  that  vascular  distension,  also,  may  play  a 
minor  part  in  these  changes.  They  are  never  extensive,  however,  save 
in  extremely  protracted  cases.  A  combination  of  these  two  sets  of 
causes  is  plainly  most  favorable  for  extensive  fibroid  developments. 
It  is  equally  clear  that  clinical  observation  alone  can  determine  what 
elements  will  tend  to  the  production  of  one  or  the  other  form  of  fibro- 
sis. One  deduction  however  is  of  extreme  clinical  importance,  that  in 
each  case  the  starting  point  is  in  an  excess  of  normal  functional  activ- 
ity of  the  kidney.  I  may  say  also,  categorically,  what  has  been  implied, 
that  I  regard  so-called  parenchymatous  and  interstitial  nephritis  as 
different  only  in  the  ratio  of  the  two  associated  pathological  pro- 
cesses. 

The  fourth  line  of  development  of  renal  fibrosis  is  through  toxic 
agencies.  Quite  a  number  of  substances,  when  taken  into  the  system 
by  accident  or  otherwise,  become  deposited  in  the  tissues,  apparently 
from  inability  of  any  organ  to  accomplish  their  excretion  at  all,  or 
with  suflicient  rapidity.  Their  action  is,  therefore,  purely  local,  and 
sooner  or  later  necrotic,  and,  therefore,  followed  by  simple  inflamma- 
tory repai'ative  fibrosis.  The  processes  of  fibrous  development  are 
essentially  the  same  whether  their  action  is  immediately  necrotic,  as 
with  lead,  antimony,  phosphorus,  &c.,  or  primarily  induces  local  cell 
proliferation,  and  then  destroys  this  new  granulation  tissue  as  is  the 
case  with  tubercle,  and  syphilis. 

In  summary  we  thus  find  in  the  kidney  as  we  have  in  other  organs, 
that  perversion  of  tissue  nutrition  is  the  first  organic  change  in  all 
fibroses.  That  such  perversion  is  induced:  1st.  By  excess  of  functional 
activity  ;  2d.  By  mechanical  conditions  developed  either  physiologi- 
cally or  pathologically,  and  3d.  By  direct  toxic  action  upon  the  renal 
parenchyma. 

In  conclusion,  permit  me  to  say,  that  from  the  inception  of  this  dis- 
cussion, I  have  never  lost  sight  of  the  physical  limitations  to  all  possi- 
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ble  investigations  of  this  subject.  I  fully  recognize  the  importance  of 
the  unknown  factors  in  all  experiments  and  pathological  examinations, 
and  the  consequent  element  of  uncertainty  in  all  our  primary  proposi- 
tions. But  if  such  questions  are  to  be  discussed  ever,  they  must  be 
discussed  from  time  to  time  in  the  light  of  the  best  knowledge  we 
have.  It  has  been  my  purpose  and  aim,  therefore,  to  base  all  my  argu- 
ments upon  the  generally  accepted  dicta  of  recognized  authorities,  and 
from  that  standpoint  to  interpolate  such  terms  in  the  series  of  vital 
activities  as  seemed  to  me  necessary  to  make  a  consecutive  series  in 
each  case.  No  assumption  is  made  that  any  answer  has  been  given  to 
the  question,  why  fibroid  processes  occur  ?  It  is  permitted  us  only  to 
say  "  whan  "  in  pathology  as  in  physiology,  and  the  utmost  possible 
has  been  attained  when  we  are  able  to  trace,  through  each  successive 
transformation,  organic  processes  from  their  excitation  by  physical 
forces  to  their  termination  in  fixed  conditions.  I  cannot  claim  that 
this  has  been  fully  accomplished,  but  simply  that  some  wide  bi'eaks 
in  fibroid  processes  have  been  partially  filled,  and,  as  I  hope,  some 
scattered  facts  brought  into  their  proper  relations  to  each  other,  and 
the  constructive  forces  concerned  in  fibroid  processes. 


INTERSTITIAL  PROCESSES  IN  THE  CENTRAL  NERVOUS 

SYSTEM. 

BY  WILLIAM   OSLER,   M.D. 

Professor  of  Medicine  in  the  Johns  Hopkins  University,  Baltimore. 

By  arrangement  with  the  Referee  I  have  agreed  to  confine  my  re- 
marks to  a  presentation  of  certain  points  for  discussion  in  connection 
with  interstitial  processes  in  the  central  nervous  system.  The  subject 
is  beset  with  difficulties.  If  we  cannot  hope  in  the  present  state  of 
our  knowledge  to  dispel  the  darkness  which  surrounds  it,  we  may  at 
least  get  an  inkling  of  the  direction  in  which  to  look  for  light ;  if  we 
cannot  expect  a  solution  of  the  problem  which  more  than  any  other 
stretches  to  tension  the  pia  mater  of  the  neurologist,  we  can  perhaps 
get  a  definite  outline  for  our  ignorance,  which  in  any  question  is  a 
great  gain. 

The  connective  tissue  of  the  central  nervous  system  is  of  two  kinds, 
one  special  and  peculiar,  the  neuroglia,  derived  from  the  ectoderm, 
with  distinct  morphological  and  chemical  characters  ;  the  other,  de- 
rived from  the  mesoderm,  is  identical  with  the  ordinary  collagenous 
fibrous  tissue  of  the  body.  Both  play  important  parts  in  indurative 
processes  in  the  brain  and  cord. 

A  convenient  division  of  the  scleroses  is  into  (1)  the  degenerative, 
(2),  the  inflammatory,  and  (3),  the  developmental. 

The  degenerative  scleroses  comprise  the  largest  and  most  important 
subdivision  in  which  provisionally  the  following  groups  may  be  made  : 

(a)  The  common  atrophic,  secondary  degeneration.  Nerve  fibres  cut 
off  from  their  idioplastic  centres,  i.  e,,  their  ganglia,  die  and  their  place 
is  gradually  occupied  by  neuroglia. 

(b)  Toxic  forms,  among  which  may  be  placed  the  scleroses  from  lead 
and  ergot  and  most  important  of  all  the  posterior  sclerosis  due,  in  such 
a  large  proportion  of  cases,  to  the  virus  of  syphilis.  Other  unknown 
toxic  bodies,  as  in  pernicious  anaemia,  may  induce  degeneration  of  the 
nerve  fibres  of  certain  tracts.  The  systemic  paths  differ  in  their  sus- 
ceptibility and  the  posterior  columns  appear  most  prone  to  undergo 
sclerosis. 

(c)  The  sclerosis  associated  with  changes  in  the  smaller  arteries  and 
capillaries.     As  a  senile  process,  a  sclerotic  atrophy  of  the  convolutions 
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is  one  of  the  most  common  of  cerebral  lesions.  Some  of  the  forms  of 
insular  sclerosis  are  also  found  with  marked  arterial  lesions.  The  re- 
lation of  the  induration  to  the  vascular  change  is  the  question  which, 
in  the  brain  as  in  the  other  organs,  has  excited  most  controversy.  Is 
the  primary  alteration  a  premature  degeneration  of  the  cells  and  fibres, 
to  which  the  sclerosis  is  secondary,  or  is  the  essential  factor  an  altera- 
tion in  nutrition  caused  by  a  lesion  of  the  capallaries  and  smaller 
arteries  ?  This  I  would  propose  as  the  first  question  for  discussion  on 
this  part  of  the  subject. 

The  inflammatory  scleroses  embrace  a  less  important  and  less  exten- 
sive group  which  I  would  separate  sharply  from  the  degenerations, 
sometimes  confounded  with  them.  I  would  divide  them  into  1st,  the 
secondary  form  which  develops  in  consequence  of  reactive  inflamma- 
tion about  tumors,  haemorrhages,  foreign  bodies,  abscess  and  trauma. 
Histologically  this  is  pure  mesodermal  sclerosis  with  a  fibrous  ma- 
trix similar  to  that  which  develops  under  like  conditions  in  other 
parts  of  the  body.  2d,  the  sclerosis  which  follows  a  primary  encepha- 
litis or  meningo-encephalitis,  or  a  myelitis.  An  acute  process  which 
may  be  termed  inflammatory  occurs  in  the  central  nervous  system  in 
consequence  of  the  action  of  the  poison  of  the  specific  fevers  and  pos- 
sibly too  of  syphilis;  also  independently  as  poliomyelitis  and  as  a  polio- 
encephalitis. The  terminal  event  is  induration  more  or  less  extensive. 
How  far  that  most  interesting  variety  the  sclerosis  found  in  infantile 
hemiplegia  is  the  outcome  of  an  acute  encephalitis  is  yet  doubtful. 
The  mode  of  onset  in  the  child  with  fever,  convulsions  and  marked  con- 
stitutional disturbance  speaks  for  an  inflammatory  process.  The 
change  is  cortical,  of  variable  extent,  not  following  any  vascular  dis- 
tribution, the  meninges  are  adherent,  and  histologically  the  screrosis  is 
such  as  would  follow  an  acute  inflammation  with  destruction  of  tissue 
elements.  This  constitutes  an  extremely  common  variety  of  cerebral 
sclerosis  and  may  involve  a  few  convolutions  or  those  of  an  entire  lobe. 
The  disease  is  not  infrequent  and  is  one  of  the  most  serious  of  all 
cerebral  affections  of  children.  Much  discussion  has  taken  place  as  to 
its  true  nature  and  with  this  I  would  link  the  second  question  for  discus- 
sion now  and  for  research  hereafter, — the  lobar  scleroses  of  children, 
what  is  the  nature  of  the  jjrimary  lesion  ?  inflammatory  or  vascular  ? 

The  developmental  scleroses  form  a  group  to  which  of  late  special 
attention  has  been  paid  and  an  attempt  has  been  made  by  French 
writers  to  place  them  in  a  position  of  importance  which  they  have  not 
heretofore  occupied.  The  best  known  variety  of  this  is  the  diffuse 
cortical  sclerosis  of  children  which  is  met  with  either  as  a  congenital 
condition,  when  it  may  appear  rather  as  an  arrest  of  development,  or 
10 
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occurring  later  in  life,  gradually  produces  atrophy  of  one  hemisphere. 
In  such  cases  there  may  be  no  involvement  of  the  meninges,  no  evi- 
dence of  chronic  inflammation  and  the  process  seems  explicable  only 
on  the  supposition  of  a  developmental  error,  a  vice  of  construction 
leading  to  progressive  increase  in  the  neuroglia. 

A  second  form  is  the  well  known  growth  about  the  central  canal 
which  constitutes  the  anatomical  basis  in  syringo-myelia,  the  essential 
factor  in  which  is  an  enormous  proliferation  of  the  neuroglia  of  the 
central  gray  matter.  The  term  gliosis  has  been  applied  to  this  variety 
which  is  now  very  generally  regarded  as  a  lesio7i  (T evolution. 

Thirdly,  an  interesting  attempt  has  been  made  by  Dejerine  and 
Letulle  to  separate  Friedrich's  ataxia  from  the  ordinary  form  and  to 
place  it  among  the  developmental  scleroses.  This  disease  is  distin- 
guished from  Romberg's  tabes  by  its  early  onset,  its  occurrence  in 
members  of  the  same  family,  and  according  to  the  authors  just  named 
by  definite  histological  peculiarities. 

And  lastly  a  most  interesting  study  has  been  made  by  Chaslin  on 
the  brains  of  epileptics  on  which  he  claims  to  have  found  a  sclerotic 
change  of  a  distinctive  kind  quite  apart  from  the  ordinary  form  and 
suggestive  of  an  association  with  a  primitive  fault  of  construction. 
The  assertion  is  made  that  in  these  varieties  the  histological  element  is 
purely  neurogliar,  not  admixed  with  ordinary  connective  tissue  as  in 
the  other  forms.  It  is  in  fact  an  ectodennic  not  a  mesodermio 
sclerosis. 

These  statements  have  not  passed  without  sharp  criticism,  particu- 
larly by  Weigert,  who  denies  the  special  characters  of  the  anatomical 
changes  in  these  affections.  The  subject  is  still  an  open  one,  fresh, 
and  of  peculiar  interest,  and  I  would  propose  as  the  thii*d  question  for 
discussion  now — and  to  some  forethought  and  work  hereafter:  How 
far  can  we  recognize  in  the  scleroses  of  the  brain  and  cord  a  separation 
into  an  ectodermic,  purely  neurogliar  form,  a  mesodermic  (connective 
tissue)  form,  and  mixed  varieties  ?* 

*  Illustrations  were  shown  of  the  various  forms  of  cerebral  sclerosis. 
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I  may  be  excused  if  I  consider  this  subject  solely  from  the  point  of 
view  of  pathological  anatomy.  When  we  consider  the  subject  of  the 
formation  of  fibrous  tissue  in  the  light  of  recent  investigations  it  is 
not  so  diflBcult  to  comprehend.  We  now  know  that  we  must  give  up 
the  idea  of  a  primary  formation  of  connective  tissue  in  an  organ,  of 
a  primary  interstitial  inflammation.  We  can  arrive  at  the  clearest 
ideas  on  the  subject  by  a  consideration  of  the  simplest  steps  of  the 
process.  During  the  past  year  some  attention  has  been  paid  to  this 
subject  in  the  pathological  laboratory  of  the  Johns  Hopkins  Hospital. 
I  will  briefly  refer  to  some  of  the  work  which  has  been  done  there. 
In  a  nonnal  organ  we  suppose  that  the  cells  are  in  a  normal  condition 
and  that  they  will  continue  so  as  long  as  the  circulation,  both  as  re- 
gards the  pressure  and  the  quantity  and  quality  of  the  blood  is  unim- 
paired, and  there  is  no  impediment  to  the  passage  of  the  products  of 
secretion.  Alterations  of  position,  external  pressure,  etc.,  need  not  be 
considered  for  they  act  most  probably,  more  in  interference  with  the 
circulation  than  in  any  other  way.  Now  for  any  thing  to  happen  to 
this  normal  organ  for  an  inflammation  to  be  excited,  whether  acute  or 
chronic  it  is  necessary  that  an  injury  be  done  to  the  tissue.  For  we 
cannot  conceive  that  an  inflammation  could  be  produced  by  any  cause 
without  injury.  Whether  the  so-called  inflammatory  irritant  be 
chemical,  mechanical,  or  what  not,  whether  it  is  a  substance  which  is 
introduced  into  the  organ  from  without  by  means  of  the  blood  cur- 
rent or  an  actual  mechanical  trauma  its  first  effect  will  be  to  produce 
an  injury  of  the  tissue.  And  this  injury  of  the  tissue  is  the  primary 
point  from  which  all  other  changes,  be  they  acute  or  chronic  in  their 
action,  proceed. 

We  can  very  much  better  study  the  simple  steps  in  the  formation  of 
fibrous  tissue  in  the  liver  than  in  any  other  organ  on  account  of  the 
simplicity  of  its  structure,  and  the  ease  with  which  injuries  to  its  cells 
can  be  recognized.  Let  us  suppose  that  in  a  perfectly  normal  liver 
some  injurious  substance  in  a  finely  divided  form,  so  that  it  will  be 
scattered  generally  in  foci  through  the  organ,  be  introduced  by  means 
of  the  blood  current.     We  have  such  a  substance  in  the  pus-producing 
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bacteria.  The  first  effect  of  the  lodgment  of  a  small  group  of  pus-pro- 
ducing organisms  in  a  liver  capillary  is  the  destruction,  the  actual 
death  of  the  liver  cells  immediately  around  it.  Depending  on  the 
varietv  and  the  virulence  of  the  organisms,  there  will  be  a  greater  or  less 
amount  of  tissue  involved  in  this  destruction.  The  cells  die.  We  can 
distinguish  easily  the  dead  from  the  living  cells  by  suitable  staining 
reagents.  We  can  even  distinguish  a  partial  death  of  the  cell,  and 
we  often  find  a  portion  of  a  cell  which  is  dead.  At  this  first  stage  we 
find  nothing  but  the  dead  cells  with  the  clumjD  of  bacteria  in  the  cen- 
ter. This  soon  gives  place  to  another  stage.  The  dead  tissue  is  in- 
vaded with  leucocytes.  The  surrounding  capillaries  are  filled  with 
them  ;  they  enter  into  the  necrotic  tissue  and  into  the  necrotic  liver  cells 
themselves.  These  leucocytes  are  always  of  a  single  variety  ;  they  are 
the  poly-nuclear  leucocytes  of  the  blood.  The  dead  tissue  and  leuco- 
cytes may  now  break  down,  the  intercellular  substance  may  soften 
and  in  place  of  the  small  area  of  necrotic  tissue  we  have  a  cavity  filled 
with  a  fluid  material  in  which  we  can  recognize  necrotic  cells,  frag- 
ments of  these,  and  polynuclear  leucocytes.     This  is  the  abscess. 

Even  in  a  stage  so  early  as  this  we  can  see  a  difference  between  the 
cells  in  the  necrotic  tissue,  with  their  irregular  and  brightly  staining 
nuclei  and  those  in  the  periphery  just  at  the  border  of  the  sound  tissue. 
We  find  here,  among  the  leucocytes  other  cells  with  a  round,  slightly 
granular  nucleus,  which  does  not  stain  so  brightly  as  the  nucleus  of 
the  leucocyte,  and  is  surrounded  by  a  very  small  rim  of  protoplasm. 
These  cells  are  similar  in  appearance  to  the  round  cells  of  lymphatic 
glands,  and  to  the  lymphocytes  of  the  blood.  The  tissue  containing 
these  round  cells  is  granulation  tissue  and  proceeds  from  multiplication 
of  the  connective  tissue  cells  of  the  part.  Our  experience  which  has 
been  derived  from  the  study  of  the  nuclear  figures  in  very  fresh  ma- 
terial obtained  from  the  surgical  clinic,  leads  us  to  believe  that  the 
chief  tissue  concerned  in  its  production  are  the  cells  of  the  capillaries. 
The  granulation  cells  are  not  found  within  the  necrotic  tissue;  unlike 
the  leucocytes  they  have  little  or  no  power  of  amoeboid  movements. 
The  connective  tissue  which  forms  the  abscess  wall,  and  is  found  asso- 
ciated with  all  the  so-called  inflammatory  processes  is  derived  from  this 
tissue.  There  is  no  formation  of  connective  tissue  from  the  leucocytes. 
Their  role  is  an  entirely  different  one  and  its  chief  part  is  in  the  prep- 
aration of  the  ground  for  the  following  growth  of  connective  tissue. 

The  same  process  takes  place  in  those  injuries  to  the  tissue  which 
are  not  followed  by  suppuration.  We  know  that  in  a  number  of  in- 
fectious diseases  there  are  substances,  in  many  cases  the  chemical  pi"©- 
ducts  of  diseased  conditions  elsewhere,  which  are  carried  in  a  soluble 
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form  to  the  liver,  and  there  exert  an  injurious  influence.  Probably 
the  best  marked  example  of  this  is  seen  in  yellow  fever.  There  is 
some  fatty  degeneration  of  the  cells  which  has  been  considered  the 
chief  lesion  ;  but  the  most  marked  lesion  consists  in  a  widely  dissem- 
inated necrosis  of  the  cells.  In  specimens  hardened  in  alcohol  and 
stained  with  methylene  blue  and  eosin,  all  the  necrotic  cells  stain  red. 
They  also  stain  a  bright  yellow  with  picric  acid.  They  are  sharply 
refractive,  and  even  at  the  first  glance  they  can  be  distinguished  from 
the  unaltered  cells.  They  are  widely  disseminated  through  the  tissue, 
sometimes  singly,  at  others  in  groups  of  several.  Around  these  necro- 
tic cells  and  in  them  as  well  we  have  the  leucocytes  just  as  we  did  in 
the  forming  abscess.  There  is  not  the  tendency  here  for  the  intercel- 
lular tissue  to  soften  and  break  down  as  in  the  forming  abscess.  Asso- 
ciated with  this  necrosis  of  the  cells  and  leucocyte  invasion  there  is 
here  also  a  formation  of  granulation  cells  the  so-called  round  cell  infil- 
tration. 

Another  good  example  of  the  same  process  is  seen  in  typhoid  fever. 
Dr.  Reed,  U.  S.  A.,  in  an  investigation  on  the  nature  of  the  lesions  in 
the  liver  in  typhoid  fever  has  shown  that  the  so-called  lymphoma  of  the 
liver,  first  described  by  Wagner,  is  nothing  but  the  reaction  of  the 
tissue  to  an  injury.  In  typhoid  fever  as  is  well  known,  small  tumor- 
like formations  closely  simulating  miliary  tubercles  are  found.  They 
have  always  been  described  as  consisting  essentially  of  lymphoid  cells. 
Dr.  Reed  has  shown  that  here  the  first  change  is  a  necrosis  of  the  tis- 
sue. The  primary  change  in  the  tissue  which  leads  to  the  formation  of 
nodule,  just  as  in  the  formation  of  the  abscess,  is  a  circumscribed 
necrosis  of  the  cells.  This  is  followed  by  the  leucocytes  for  which  the 
dead  tissue  seems  to  have  a  very  strong  attraction  and  the  leucocytes 
are  followed  in  turn  by  the  formation  of  granulation  tissue.  Seen  at 
this  stage  the  nodule  might  well  be  described  as  a  collection  of  lym- 
phoid cells.  The  steps  in  the  formation  of  definite  connective  tissue 
from  this  granulation  tissue  are  well  known.  Along  with  the  forma- 
tion of  the  granulation  tissue  which  takes  place  from  the  sound  tissue 
on  the  edffe  of  the  necrosis  there  is  a  new  formation  of  blood  vessels. 
These  enter  into  the  necrotic  tissue  and  along  with  them  go  the  round 
cells.  The  remains  of  the  process  are  shown  in  small  nodules  of  per- 
fect connective  tissue,  containing  very  few  cells,  which  are  found  in 
autopsies  of  subjects  which  had  had  tj^phoid  fever  several  years  before 
death. 

In  all  of  these  diseases  the  changes  are  acute,  that  is  the  injurious 
agent  acts  with  such  intensity  that  it  produces  its  effects  in  a  very 
short  time.     But  we  can  easily  imagine  a  case  in  which  the  action  of 
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the  injurious  material  is  not  so  intense  or  it  is  carried  to  the  organ  in 
such  small  quantities  that  the  changes  which  it  produces  are  slow  in 
unfolding.  In  this  we  have  the  same  process  ;  the  gradual  destruction 
of  the  tissue  and  the  slow  substitution  of  granulation  tissue  and  definite 
connective  tissue  in  its  place.  The  changes  of  course  are  not  easy  to 
follow.  We  might  strike  a  time  in  the  process  when  it  is  difficult  to 
see  the  early  stages,  and  the  formation  of  connective  tissue  might  be 
so  extensive  as  to  mask  other  changes.  Indeed  this  formation  of  con- 
nective tissue,  though  it  be  reparative  is  not  altogether  beneficient.  It 
has  the  tendency  to  contract  and  in  this  way  it  may  so  seriously  inter- 
fere with  the  circulation  of  parts  it  surrounds  as  to  produce  still  fur- 
ther injury.  We  have  the  best  example  of  such  slow  process  in  cir- 
rhosis of  the  liver.  In  some  investigations  which  are  being  carried  on 
in  the  laboratory  it  has  been  shown  that  in  this,  just  as  surely  as  in 
the  abscess  or  in  the  typhoid  nodule  the  first  change  is  the  cell  degen- 
eration. It  is  particularly  in  that  form  of  cirrhosis  which  is  known  as 
hypertrophic  cirrhosis  that  these  primary  lesions  are  best  marked.  In 
one  case  which  was  shortly  autopsied  at  the  hospital,  the  cell  degen- 
eration, shown  both  in  actual  necrosis,  and  in  hyaline  and  other  forms 
of  degeneration  leading  to  this,  was  the  most  marked  featui-e.  It  was 
accompanied  by  invasion  of  the  necrotic  cells  with  leucocytes  and 
the  formation  of  granulation  tissue.  Even  in  the  ordinary  form  of 
cirrhosis  evidences  of  degeneration  can  easily  be  made  out. 

We  have  spoken  so  far  of  the  liver  alone,  for  this  organ  was  espe- 
cially chosen  for  investigation  on  account  of  the  simplicity  of  its  struc- 
ture and  the  ease  with  which  early  lesions  can  be  distinguished.  When 
we  take  other  organs,  the  kidneys  for  example,  the  case  is  the  same. 
We  have  there  various  degenerations  with  their  consequences,  but  the 
whole  process  is  much  more  complicated.  The  complete  necrosis  of  a 
cell  is  not  necessary  for  the  after  consequences,  but  the  growth  of 
connective  tissue  may  follow  on  simple  atrophy  of  cells. 

We  can  have  not  only  certain  organs  affected,  but  all  the  tissues  of 
the  body  may  be  injuriously  affected  by  certain  influences.  The  best 
marked  example  of  this  is  found  in  diffuse  arterio  sclerosis,  in  which, 
in  consequence  of  disease  of  the  arteries  and  their  consequences  shown 
in  increased  pressure,  etc.,  the  circulation  in  all  the  tissue  is  interfered 
with,  and  as  a  consequence  there  is  widely  distributed  tissue  injury. 
This  only  gradually  takes  place,  and  just  as  gradually  there  is  a  fol- 
lowing formation  of  connective  tissue,  the  disease  giving  one  of  the 
most  exquisite  examples  of  the  so-called  chronic  interstitial  inflamma- 
tions.    The  increased  fonnation  of  connective  tissue  in  chronic,  passive 
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congestion  is  due  to  the  same  cause,  to  tissue  degeneration  caused  by 
the  impaired  circulation. 

We  cannot  assume  that  there  are  two  different  forms  of  connective 
tissue  growth.  One  may  be  chronic  and  the  other  acute,  but  the  pro- 
cess is  the  same.  It  is  seen  that  this  conception  of  connective  tissue 
formation  does  away  with  the  idea  of  irritation.  No  tissue  in  the 
body  is  so  eminently  endowed  with  the  capacity  for  growth  as  the 
connective  tissue.  It  is  not  a  highly  differentiated  tissue,  and  has  no 
function  but  to  cater  to  the  well  being  of  other  tissues.  It  has  always 
the  capacity,  the  tendency  to  growth,  which  is  held  in  check  by  its 
normal  relations  to  the  other  tissues.  So  soon  as  these  restrictions  are 
taken  away  and  when  there  is  need  for  it,  it  increases  to  take  the  place 
of  the  other  tissue,  to  supply  the  defect. 

It  is  not  very  probable  that  the  tendency  to  connective  tissue  growth 
is  stronger  in  some  individuals  than  in  others.  We  know  that  the 
tissues  of  some  individuals  are  less  resistant  than  others.  That  they 
may  feel  injurious  influences  which  would  have  little  or  no  effect  on 
others  and  in  this  way  there  would  be  more  occasion  for  connective 
tissue  growth  in  some  than  in  others. 

There  is  one  point  in  the  paper  of  Dr.  Loomis,  to  Avhich  I  should 
like  to  refer,  that  is  in  regard  to  the  endarteritis  in  animals  produced 
by  keeping  up  a  constant  high  pressure  by  means  of  digitalis.  I  think 
that  there  are  abundant  observations  in  the  human  animal  to  show 
that  high  arterial  pressure  does  not  produce  endarteritis.  I  made  an 
autopsy  last  week  in  a  case  of  granular  contracted  kidney  in  which 
the  heart  weighed  450  grammes  with  all  the  symptoms  of  high  arte- 
rial tension  during  life,  yet  the  aorta  was  perfectly  smooth.  These 
cases  are  frequently  met  with.  It  seems  to  me  that  it  is  possible  that 
in  the  rabbits,  the  digitalis  may  have  exerted  some  primary  degenera- 
tive action  on  the  artery,  followed  by  connective  tissue  and  that  the 
lesion  was  not  due  to  the  high  tension  alone. 

Dr.  A.  L.  Loomis  of  New  York. 

When  Dr.  Councilman  reads  my  paper  he  will  find  that  I  state  that 
in  the  experiments  made  upon  rabbits  the  possibility  of  the  digitalis 
acting  as  a  direct  toxic  agent  in  producing  the  changes  in  the  arterial 
walls,  has  not  been  excluded. 


THE  SCLEROSES  OF  THE  SPINAL  CORD. 

By  Chakles  L.  Dana,  M.D.,  of  New  York  City, 

The  subject  of  the  pathology  of  the  chronic  fibroid  processes  of  the 
nervous  system  is  so  large  a  one  that  I  propose  to  limit  myself  to  a 
consideration  of  certain  points  of  it  only.  I  shall  take  up  the  fibroid 
processes  as  they  affect  the  spinal  cord,  and  I  shall  furthermore  discuss 
simply  the  question  of  their  pathology,  dwelling  incidentally  upon 
aetiology  or  therapeutics.  I  shall  further  exclude  chronic  meningitis  and 
arterial  sclerosis,  because,  so  far  as  the  nervous  system  is  concerned, 
there  is  nothing  in  these  different  from  similar  processes  occurring 
elsewhere. 

The  chronic  fibroid  processes  of  the  spinal-cord  substance  are  known 
as  scleroses,  those  of  the  nerves  as  degenerative  (or  parenchymatous) 
and  interstitial  neuritis. 

The  spinal  scleroses  are  easily  divided  into  four  classes. 

I.  The  primary  degenerations^  in  which  the  sclerosis  is  preceded  by 
a  destruction  and  atrophy  of  the  nerve  fibers  and  cells, 

n.  The  secondary  degenerations,  in  which  the  sclerosis  is  preceded 
by  and  due  to  a  cutting  off  of  certain  nerve  strands  from  their  trophic 
centers. 

III,  The  inflammatory  and  reparative  scleroses,  in  which  the  pro- 
cess is  the  result  of  a  destruction  of  nerve  tissue  by  inflammation,  in- 
jury, pressure,  or  obliteration  of  vessels, 

IV,  The  mixed  forms. 

Of  these  forms  of  sclerosis  it  is  the  first  about  which  the  most  ob- 
scurity prevails,  and  the  greatest  interest  centers.  The  primary  de- 
generations are  : 

1.  Locomotor  ataxia. 

2.  Lateral  sclerosis. 

3.  The  combined  scleroses. 

4.  Mixltiple  sclerosis. 

5.  Progressive  muscular  atrophy  and  its  modified  type,  amyotrophic 
lateral  sclerosis,* 

*  Ependymal  and  annular  scleroses  are  mentioned  by  some  authors,  but  they  properly 
belong  to  class  iii. 
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I.  The  Nature  and  Cause  of  the  Primary  Degenerations  or  Degen- 
erative Scleroses. — Modern  ideas  regarding  these  scleroses  have  under- 
gone considerable  change.  It  has  been  and  still  is  taught  by  some 
that  the  process  is  a  parenchymatous  inflammation  with  secondary 
growth  of  connective  tissue.  But  such  an  idea  is  no  longer  held  by 
the  majority  of  neurologists  and  pathologists.  The  modern  conception 
of  inflammation,  that  it  is  a  process  dealing  with  connective  tissue  and 
blood-vessels  only,  renders  the  idea  of  an  inflammation  of  pai'enchy- 
matous  tissue  and  specialized  cells  quite  untenable.  The  term  paren- 
chymatous inflammation  is  likely  to  be  dropped  from  our  nomenclature 
therefore  : 

If  not  an  inflammation,  what  is  the  process  ? 

So  far  as  the  microscope  shows  us,  it  is  gradual  decay  and  death  of 
the  nerve  fiber  and  cell.  In  some  fibroid  processes,  like  locomotor 
ataxia,  this  decay  is  accompanied  with  the  development  of  irritating 
products,  leucomaines,  or  toxalbumins,  which  may  produce  so  active  a 
change  in  the  connective  tissue  as  to  lead  to  something  resembling  a 
secondary  or  reactive  inflammation.  This  is  never  of  high  grade,  how- 
ever, and  in  some  forms  of  tabes  is  very  slight. 

In  progressive  muscular  atrophy  the  decay  and  death  produce  few 
irritating  products,  though  enough  perhaps  to  account  for  the  fibril- 
lary twitchings  and  occasional  hypertonic  condition  of  the  mus- 
cles. 

The  ultimate  cause  of  these  degenerative  processes  is  not  known. 
This  is  just  now  the  opprobrium  of  neuropathology  and  the  problem 
that  most  needs  working  out.  They  are  not  due  to  any  known 
"  diathesis." 

The  Toxitie  Theory. — The  progressive  character  of  the  diseases  like 
locomotor  ataxia  and  progressive  muscular  atrophy  would  lead  one  to 
think  that  there  is  a  poison  constantly  present  in  the  body  and  con- 
stantly acting  on  the  diseased  tissue.  How  otherwise  can  we  explain 
why  an  inflammatory  process  in  nervous  tissue  tends  on  the  whole  to 
repair,  to  limit  itself,  and  to  recover,  while  a  degenerative  process 
steadily  and  often  speedily  tends  to  progress  ? 

So  far  all  bacteriological  examinations  have  failed  to  discover  any 
microbe,  but  the  fact  that  many  degenerative  processes  follow  infec- 
tious fevers  or  syphilis  has  led  to  the  suggestion  that  pathogenic  germs 
have  poured  into  the  system  a  poison,  or  have  so  modified  the  cellular 
nutrition  that  there  is  a  poison  constantly  thrown  out  which  irritates 
and  destroys  certain  areas  of  nerve  tissue. 

The  Senility  Theory. — Another  view  which  may  be  held  is  that,  by 
the  presence  of  the  poisons  of  certain  infectious  organisms,  the  nerve 
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cell  is  stunned  and  its  growth  stunted.  Its  nutritional  equilibrium  is 
destroyed,  and  premature  senility  and  death  are  brought  about.  Just 
as  a  man  in  the  full  tide  of  life  is  made  prematurely  old  by  a  severe 
illness  or  shock,  and  begins  to  go  down  hill  at  the  age  of  forty  instead 
of  at  a  later  age,  so  the  nerve  cell  and  fiber  are  made  unequal  to  their 
task  and  slowly  die. 

This  explanation  is  undoubtedly  the  true  one  for  the  hereditary 
scleroses  like  Friedreich's  ataxia.  In  this  disease  certain  strands  in 
the  spinal  cord  were  never  endowed  with  vitality  enough  to  carry  on 
their  functions  for  more  than  a  decade  or  two. 

The  theory  of  a  steadily  secreted  poison,  which  may  be  called  the 
toxine  theory,  is  the  more  hopeful  one. 

It  is  interesting  in  connection  therewith  to  note  that  degenerative 
diseases  fail  to  follow  those  infections  which  do  not  confer  long  im- 
munity— such  as  diphtheria,  sepsis,  erysipelas,  tuberculosis  ;  while 
diseases  that  do  confer  long  immunity — like  typhoid  fever,  measles, 
scarlatina,  small  pox,  syphilis,  etc., — are  most  likely  to  set  up  degen- 
erative changes.  Now,  as  immunity  is  secured  through  the  modifica- 
tion of  cell  nutrition  or  through  the  continued  presence  of  some  anti- 
toxine  in  the  liquor  sanguinis,*  it  seems  not  unlikely  that  the  very 
thing  which  protects  against  recurrence  of  infection  may  be  the 
cause  of  some  internal  degenerative  change. 


Fig  1.  Fig.  2 

Nectroglia  Sclerosis.— Fig.  1.  Gray  matter  of  the  brain  cortex  in  epilepsy.    FiG.  3. 
The  same,  much  magnified.    (Chaslln.) 

The  theory,  however,  of  a  premature  and  artificial  senility  is,  I  am 
rather  sorry  to  believe,  more  plausible,  for  it  is  supported  by  the  fact 

*  J.  Burdon  Sanderson,  Croonian  Lectures  on  the  Progress  of  Discoveries  in  relation 
to  Infectious  Diseases.     Brit.  Med.  Jour.,  1S91. 
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that  in  certain  cases  primary  degenerations  are  started  by  poisons,  like 
lead  or  ergot,  and  continue  after  the  lead  and  ergot  have  been  elimin- 
ated from  the  system.  Also  by  the  fact  that  an  inflammatory  process 
may  set  up  a  degenerative  one,  as  when  a  chronic  poliomyelitis  devel- 
ops into  a  progressive  muscular  atrophy. 

Is  So-called  Sclerosis  a  Gliosis  f — A  further  point  of  great  inter- 
est is  the  nature  of  the  sclerosis  in  the  primary  degenerative  processes. 
It  has  until  lately  been  held  that  the  sclerosis  of  locomotor  ataxia,  lat- 
eral sclerosis,  etc.,  was  composed  of  connective  tissue.  Some  facts 
have  been  brought  forward  of  late  which  threaten  to  revolutionize  this 
view  completely. 

It  must  be  remembered  that,  while  the  matrix  and  supporting  struc- 
ture of  all  other  organs  is  connective  tissue,  the  matrix  of  the  nervous 
centers  is  partly  connective  tissue  and  partly  neuroglia  tissue.  This 
neuroglia  tissue,  it  is  admitted  now,  is  of  epiblastic  origin,  and  allied 
more  to  nervous  than  connective  tissue.  There  is,  to  be  sure,  a  con- 
nective-tissue membrane,  the  pia  mater,  surrounding  the  nervous  mass, 
and  sending  saepta  into  it  and  following  the  blood-vessels.  But  the 
neuroglia  much  more  thoroughly  and  completely  surrounds  and  imbeds 
the  fibers  and  cells. 

In  1889  Chaslin  {Journal  des  connaissances  mhd.),  studying  the 
brains  of  five  epileptics,  found  a  microscopical  increase  in  the  neurog- 
lial tissue.  This,  which  would  have  been  called  before  a  diffuse  scle- 
rosis, he  believes  is  rather  a  diffuse  gliosis.  He  bases  his  view  on  a 
histo-chemical  process  suggested  by  Malassez.  The  sections  are  placed 
for  ten  minutes  in  a  forty-per-cent.  solution  of  caustic  potash,  then 
washed,  stained  in  carmin,  placed  in  crystallized  acetic  acid,  washed, 
and  mounted  in  acid  glycerin.  The  connective  tissue  is  softened  and 
partly  dissolved,  and  does  not  take  up  the  carmine  stain,  while 
the  glia  tissue  is  not  injured  and  is  stained. 

Achard  and  Guinon  [Arch,  de  med.  exper.^  1889,  p.  701),  and 
Achard  alone  {Bull,  de  la  Societ.  anat.,  1890,  p.  200),  found  a  similar 
neuroglia  proliferation  in  multiple  sclerosis,  compression  myelitis,  tabes 
— in  fine,  in  all  the  spinal  scleroses,  which  they  assert  are  in  the  main 
composed  of  neuroglia,  not  fibroid  tissue.  These  scleroses  differ  some- 
what in  the  arrangement  and  relative  amount  of  cells  and  fibrillae.  In 
true  neoplasmic  gliosis,  or  tumor  formation,  the  cell  predominates,  but 
in  the  ordinary  sclerosis  a  fibrillary  network  forms  the  most  of  the 
morbid  structure. 

Neuroglia  sclerosis  does  not  occur  in  the  peripheral  nerves,  except' 
the  optic,  since  they  possess  no  neuroglia  matrix. 
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In  April,  1890,  Dejerine  and  Latulle  announced  [Bull,  de  hiol., 
March  8,  1890  ;  La  rned,  moderne,  April  17,  1890)  that  the  sclerosis 
in  Friedreich's  ataxia  was  in  reality  a  gliosis,  and  in  this  respect  differed 
from  the  ordinary  scleroses. 

Finally,  Chaslin  reviews  the  subject  again  [Arch,  de  med.  exper., 
1891,  No.  3)  and  reasserts  his  views  as  to  the  dominance  of  the  neu- 
roglia change  in  the  primary  scleroses  and  in  certain  degenerative 
diseases,  like  idiopathic  epilepsy. 

The  validity  of  the  revolutionary  views  thus  put  forward  by  French 
pathologists  depends  a  good  deal  on  the  Malassez  stain.  I  have  care- 
fully used  this  on  cords  from  two  cases  of  tabes  and  on  several  other 
cords  with  primary  and  secondary  degenerations,  and  it  does  not  give 
me  satisfaction.  Nor,  as  I  am  informed,  is  Malassez  himself  satisfied 
with  it.  Nevertheless,  the  conclusions  based  on  its  use  accord  with 
probabilities,  and  even  with  the  ordinary  and  older  descriptions  of 
general  pathologists,  that  those  chronic  fibroid  processes  affecting  the 
nervous  system  of  primary  origin,  at  least,  are  largely  gliomatous. 
And  we  may  yet  have  to  speak  of  a  posterior  spinal  fibrogliosis  and 
multiple  fibrogliosis  rather  than  of  sclerosis. 

The  views  here  suggested  that  the  scleroses  are  really  glioses  may 
have  some  value  in  therapeutics.  It  is  at  least  somewhat  curious  that 
arsenic  and  silver,  which  have  a  distinct  value  in  the  treatment  of 
these  conditions,  have  no  value  in  fibroid  processes  elsewhere  and  are 
known  to  affect  epiblastic  tissue  rather  than  mesoblastic. 

II.  Regardiyig  the  secondary  degenerations  and  the  chronic  fibroid 
processes  that  are  produced  thereby,  no  facts  of  very  great  or  general 
interest  have  been  brought  out  in  recent  years.  I  refer  more  particu- 
larly to  their  pathology  and  aetiology. 

Homen  has  brought  evidence  to  show  that  the  process  affects  first 
the  axis  (jylinder  in  its  whole  length  ;  this  swells  and  undergoes  gran- 
ular decomposition.  The  myeline  sheath  is  affected  later  ( Contrihut. 
exph:  d  la  path,  et  dV  anat.  path,  de  la  moelle  ^pinb'^). 

The  view  that  secondary  degenerations  are  due  to  a  cutting  off  of 
the  fiber  from  its  trophic  cell  is  no  longer  doubted. 

III.  As  to  the  injlanimatory  changes  that  lead  to  sclerosis,  I  believe 
that  much  misconception  still  exists  and  that  before  a  great  many 
years  there  will  be  a  reconstruction  of  the  views  concerning  what  is 
now  often  called  chronic  myelitis,  transverse  myelitis,  compression 
myelitis,  etc. 

I  take  it  that  the  neurologist  can  accept  some  such  classification  of 
inflammations  as  is  given  by  the  general  pathologist — e.  g.,  that  of 
Senn  : 
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I,  The  simple  and  plastic  inflammations. 

II.  The  infective  inflammations. 

Then,  as  the  simple  and  plastic  inflammations  are  mainly  reparative 
processes,  rather  than  inflammations,  we  may  be  obliged,  as  Senn 
states,  to  admit  some  day  that  all  true  primary  inflammations  of  the 
cord  are  due  to  an  infective  process. 

This  being  the  case,  we  should  find  few  cases  of  either  acute  or 
chronic  myelitis  of  primary  origin,  and,  as  a  matter  of  fact,  this  is  the 
case.  Thus,  in  my  opinion,  chronic  myelitis,  so  called,  is  really  the 
result,  as  a  rule,  of  some  injury  or  focal  softening,  with  resulting  tissue 
of  the  destruction  of  the  cord.  Following  and  accompanying  this  is  a 
reparative  process  which  if  one  wish  may  be  called  inflammatory,  to- 
gether with  secondary  degenerations.  Hence  chronic  myelitis  is  ordi- 
narily a  combination  of — 

1.  A  necrotic  and  destructive  process. 

2.  A  reparative  inflammatory  process. 

3.  A  secondary  degenerative  process. 

In  what  is  usually  called  compression  myelitis  the  process  is  one  not 
of  inflammation  at  all,  but  almost  exclusively  of — 

1.  Destruction  of  tissue  from  pressure  and  cedema. 

2.  Secondary  degeneration. 

In  fine,  I  wish  to  emphasize  the  point  that  the  term  chronic  myelitis 
is  used  loosely  and  incorrectly  for  mixed  processes  that  have  little  or 
no  inflammatory  element  in  them,  but  are  a  mixture  of  degenerative 
and  reparative  necrotic  processes.  I  do  not  wish  to  deny,  however, 
that  true  primary  chronic  myelitis  does  occur. 

I  have  only  been  able  to  show,  gentlemen,  that  there  are  problems 
in  neuropathology  of  enormous  interest  and  practical  importance. 
And  I  can  only  hope  that  my  presentation  of  some  of  them  here  may 
give  some  further  impetus  to  their  study  and  to  efforts  which  will  end 
in  their  final  and  triumphant  solution. 

I  append  here  a  tabular  view  of  the  various  scleroses  of  the  spinal 
cord,  assuming  yet  that  the  processes  are  fibroid  and  not  general  : 

I.  Primary  Degenerative  Scleroses. 

1.  Posterior  spinal  sclerosis,  locomotor  ataxia. 

2.  Lateral  sclerosis  ?  spastic  paraplegia. 

3.  The  combmed  scleroses,  Friedreich's  ataxia,  ataxic  paraplegia, 
irregular  forms. 

4.  Multiple  sclerosis. 

5.  Progressive  muscular  atrophy  and  amyotrophic  lateral  sclerosis. 

II.  Secondary  Degenerative  Scleroses. 
Of  cerebral  origin,  lateral  descending. 


158  THE   SCLEROSES   OF  THE   SPINAL   CORD. 

Of  spinal  origin,  ascending  and  descending. 

Of  posterior  root  origin,  posterior  ascending. 

III.  Inflammatory  Scleroses — so  called. 

Chronic  primary  myelitis,  very  rare. 

Chronic  secondary  myelitis,      )  ^.  - 

^,        .  .•',..     y  the  common  forms. 

Chronic  compression  myelitis,  ) 

These  are  mixed  processes  of  softening,  inflammation,  and  degener- 
ation. 


THE  PRESIDENT'S  ADDRESS. 

BY  S.    WEIE  MITCHELL,   M.D.,  LL.D., 
Member  of  the  National  Academy  of  Sciences. 

THE  EARLY  HISTORY   OF   INSTRUMENTAL    PRECISION 

IN   MEDICINE. 

Gentlemen  of  the  Congress  of  American  Physicians  and  Surgeons  : 
— The  body  over  which  I  have  the  honour  to  preside  meets  now  for 
the  second  time.  Amongst  org-anisations  of  medical  men  it  stands 
alone  as  to  quality  and  peculiarity  of  construction.  It  is  made  up  of 
the  special  societies,  which  represent  among  us  all  the  reasonable 
divisions  of  which  medicine,  in  a  broad  sense,  seems  capable.  Each 
is  a  group  of  acknowledged  experts  ;  each  possesses  the  highest  fitness. 
A  happy  thought  has  brought  them  together.  The  result  is  a  meeting 
of  men  whose  power  to  teach  others  is  a  pledge  to  that  humility  which 
is  ever  seeking  to  learn.  It  has  no  medical  politics,  nor  is  it  embar- 
rassed by  useless  idlers  who  look  upon  such  gatherings  as  merely 
pleasant  social  meetings.  The  critical  demands  of  its  component 
groups  dictate  its  teiTQS  of  membership.  Broadly  national,  it  meets 
only  in  the  Capital  of  the  nation,  Avith  but  one  object — work,  and  the 
training  which  insures  high  quality  to  work.  It  is  here,  therefore, 
that  the  open-minded  man  may  feel  the  broadening  influence  of  intel- 
lectual contacts  with  those  who  have  other  limitations  than  his  own  ; 
for,  indeed  in  our  divergent  attention  to  special  studies  we  run  some 
risk  that, — contrary  to  St.  Paul, — the  eye  may  say  to  the  hand,  "  I 
have  no  need  of  thee  ;"  or  the  head  to  the  body,  "  I  have  no  need  of 
thee;"  for  as  to  us,  also,  there  should  be  no  schism  in  the  body. 

Specialisation  in  medicine  is  of  recent  bii'th.  I  can  remember  when 
older  physicians  refused  to  recognize  socially  a  man  who  devoted  him- 
self to  the  eye  alone.  To-day  we  can  only  look  back  Avith  wonder  at 
such  narrowness. 

Specialities  in  medicine  first  arose  by  the  wholesome  and  gradual 
evolution  of  the  individual  specialist  out  of  the  general  practitioner  ; 
but  to-day  the  special  physician  is  medically  born,  and  is  too  apt  to 
select  his  branch  before  he  is  weaned  from  the  breast  of  his  Alma 
Mater.     You  must  permit  me  to  think  that  all  such  men  would  be 
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better  doctors  if  they  had  back  of  them  more  years  of  general  clinical 
labour.  A  broad-minded  student  of  the  eye  once  said  to  me  :  "  We 
should  all  be  the  better  for  an  hour  or  two  a  day  in  a  general  hospital 
ward,"  and  added,  loyally,  "  the  very  great  relative  perfection  of  the 
therapeutics  of  visual  disorders  is  an  intellectual  risk."  And  if  Cor- 
nelius Agnew  could  say  that,  we  may  well  fancy — and  you  will  pardon 
the  jest  which  holds  a  truth — that  a  too  exclusive  study  of  the  eye 
may  result  in  mental  egotism.  If  men  as  old  as  I  are  ready  to 
acknowledge  this  danger,  believe  me  that  for  the  young  the  pursuit  of 
but  one  line  of  practice  is  only  too  apt  to  result  in  an  overestimate  of 
their  complete  fitness,  in  hasty  papers,  mere  case  reports,  wild  pursuit 
of  novelties,  and  the  production  of  numberless  minor  text-books  which 
can  have  but  a  selfish  use.  Said  Romberg  once  to  a  friend  of  mine, 
who  gave  him  a  new  American  book,  "  Is  the  author  thirty-five  ?  I 
will  look  at  it ;  is  he  forty  ?    I  will  read  it." 

We  have  all  come  to  admit  gratefully  the  value  of  specialisation  in 
medicine  ;  but  he  who  is  watchful  over  the  general  interests  of  his 
profession  must  have  seen  that  this  subdivision  of  labour  involves  for 
us  perils,  which  are  seen  on  the  one  side  by  the  general  practitioner, 
and  on  the  other  by  those  who,  in  a  large-minded  way,  pursue  limited 
lines  of  work.  Medicine  does  not  grow  in  an  even  fashion.  When 
watching  a  saline  solution  under  the  lens,  you  observe  some  brilliant 
crystal  shoot  out  in  advance  and  hold  its  place  until  the  rest,  more 
slowly  but  surely,  join  or  pass  it,  you  see  an  image  of  that  which  con- 
tinually illustrates  medical  progress.  To-day  it  is  surgery  which  wins; 
a  few  years  ago  it  was  ophthalmology,  which,  in  newly  acquired  pre- 
cision and  in  predictive  accuracy  and  therapeutic  gains,  set  up  for  us 
novel  standards  of  exactness  and,  enriching  our  symptomatology,  cast 
light  in  many  directions.  The  mere  physician  seemed  to  be  hopelessly 
left  behind,  but  now  again  it  is  pure  medicine  which  has  gone  to  the 
front. 

What  the  specialist  learns,  until  it  is  commonplace,  is  not  easily 
enough  assimilated  by  the  mass  of  practitioners.  At  last,  however, 
comes  a  time  when  it  is,  and  then  the  whole  body  of  medicine  feels 
the  gain  in  nutrition  and  repays  the  debt.  The  masters  of  our  still 
most  perfect  art,  medical  optics,  may  wisely  remember  that  it  was 
physicians  who  most  distinctively  recognized  and  diffused  the  knowl- 
edge that  headaches  and  some  other  brain  disorders  are  due  to  eye 
strain,  and  thus,  while  lessening  our  own  futile  labours,  crowded  the 
waiting-room  of  the  ophthalmologist. 

I  could  easily  show  you,  by  added  proof,  what  we  all  lose  by  not 
keeping  close  touch  of   one   another's  gains.     The  criticism   of   the 
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specialist  is  that  the  general  practitioner  does  not  early  enough  ask  his 
help  in  difficult  cases.  The  largely  educated  and  generally  occupied 
physician  feels  (and  you  will  pardon  your  critic)  that  limitation  of 
attention  to  organs,  the  eye,  the  ear,  the  womb,  is  apt  to  lead  to  a  too 
entire  trust  in  local  means,  and  to  neglect  of  those  patient  methods 
which  ought  more  frequently  to  call  for  the  added  counsel  of  the 
physician.  For,  now-a-days,  the  patient  often  resorts  at  once  to  the 
specialist,  and  it  is  the  ophthalmologist  who  sees,  or  who  ought  to 
recognize  the  first  signs  of  specific  disorder,  of  spinal  troubles,  of 
asthenic  states.  Whether  justly  or  not,  the  thoughtful,  general  prac- 
titioner is  to-day  of  opinion  that  the  absence  of  grave  mortality  after 
operations  which  once  were  so  fatal,  has  created  a  vast  temptation  for 
the  younger  surgeons. 

This  critic  believes — Is  he  right  ?  Is  he  wrong  ? — that  too  often 
and  too  promptly  the  gynaecologist  resorts  to  but  one  drug,  and  that 
steel  in  the  trenchant  form,  when  perhaps  the  state  of  the  body 
makes  operations  doubtful  as  to  their  remote  usefulness,  or  that  he 
condemns  to  sexual  neutrality  some  who,  under  patient  medical  treat- 
ment with  careful  inattention  to  the  sexual  organs,  might  have  had 
preserved  for  them  the  inestimable  possibilities  of  the  wife  and  the 
mother.  I  onCe  saw,  almost  by  chance,  with  Marion  Sims,  a  girl  of 
eighteen,  decreed,  after  purely  surgical  consultation,  to  lose  her  ovaries 
next  day.  I  said  that  patient  medical  treatment  might  still  offer  her  a 
chance  of  escape.  Using  a  rather  strong  phrase,  with  energy  charac- 
teristic of  the  man,  he  replied,  "  I  never  murder  sex  without  a  pang. 
Let  us  give  her  a  reprieve."  To-day  she  is  a  wholesome,  happy  wife 
and  mother. 

And,  too,  there  is,  as  I  have  hiated,  the  other  side  of  the  shield — 
the  general  practitioner  who  sees  the  beginnings  of  disease  and  does 
not  correctly  interpret  them,  or  early  enough  ask  counsel.  He  regards 
as  rheumatic  the  neuralgias  due  to  the  faint  beginnings  of  spinal 
disease.  He  treats  headache  or  vertigo  by  general  means,  and  allays 
them  by  drugs,  when  in  an  hour  the  physician  of  organs  would  tell 
him  that  it  is  feeble  muscles,  astigmatism,  ear  trouble,  or  nasal  disease 
which  is  the  parent  of  the  malady. 

We  saw  in  this  city  eighteen  months  ago  the  need  for  occasional 
conferences  between  physicians  pursuing  different  branches  of  med- 
icine. Upstairs,  the  Academy  of  Surgeiy,  and  downstairs  the  Asso- 
ciation of  American  Physicians  discussed  at  the  same  time  the  value 
of  early  surgical  interference  in  typhlitis.  One  body  decided  for,  the 
other  against,  the  knife,  and  if  I  may  trust  my  memory  the  surgeons 
were  for  delay. 
11 
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Did  I  not  observe  signs  of  broadening  in  the  views  of  specialists,  I 
should  have  increasing  fears  as  to  the  usefulness  of  these  specialisa- 
tions of  practice.  Even  as  to  the  alienists,  I  see  the  growth  of  a 
tendency  to  put  aside  the  title  of  "  Superintendent  of  Asylum,"  and 
to  come  into  relation  with  neurologists  and  with  a  less  restricted  pro- 
fessional life  ;  I  trust  they  will  not  pause  there,  for  as  to  this  I  am 
sure  that,  until  asylums  become  hospitals,  and  have  their  outside  staff 
of  attending  physicians  who  do  not  live  in  eternal  contact  with  the 
insane,  we  shall  not  develop  the  best  possibilities  for  the  treatment  of 
the  alien  in  mind.  Believe  me,  we  cannot  safely  permit  any  class  of 
specialists  to  drift  away  from  general  and  frequent  contact  with  the 
rest  of  us. 

As  I  have  mentioned  the  need  for  continuous  individual  cultivation 
of  our  multiform  science  on  a  broad  scale,  and  for  personal  consulta- 
tion, I  like  to  enlarge  the  plea  and  call  a  meeting  like  ours  a  general 
consultation.  And  this,  in  fact,  it  is  ;  a  focal  point  for  condensed 
opinions,  for  authoritative  statements,  for  criticism  from  varied  stand- 
points, and  for  significant  indications  as  to  those  accepted  gains  which 
ought  to  become,  from  time  to  time,  a  part  of  the  mental  equipment  of 
all  other  special,  and  indeed  of  all  genei'al  practitioners. 

I  have  said  that  nowhere  else  has  a  plan  like  ours  brought  together 
such  a  body  of  experts  as  I  see  before  me.  And  the  large  task  which 
the  years  offer  you — what  is  it  ?  Not  only  is  your  organization  excep- 
tional in  construction,  but  this  Congress  has  national  aspects.  It  is  a 
collection  of  the  ablest  men  in  the  American  profession.  Let  us  not 
lose  sight  of  the  fact  that  much  of  what,  in  older  lands,  is  acquired 
knowledge,  is  with  us  to  be  won  anew.  Our  climatology  has  yet  to  be 
medically  handled  in  full,  and  as  to  this  and  the  relation  of  the  seasons 
to  disease,  we  are  helped  by  the  growing  usefulness  of  our  Weather 
Bureau.  Nowhere  else  is  thei'e  a  country  in  which  the  extent 
of  territory  covered  by  weather  reports  is  such  as  to  make  its  results 
medically  available  in  relation  to  disease.  Even  in  Europe,  the 
influence  of  seasons  on  disease  has  not  yet  been  fully  studied.  As  an 
evidence  of  its  peculiar  effects  here,  and  of  the  value  of  the  Weather 
Service  reports  as  an  aid  to  their  study,  you  will  recall  Wharton 
Sinkler's  interesting  proof  that  the  spinal  paralysis  of  childhood  is 
with  us  a  disease  of  the  summer  months.  I  can  but  allude,  also,  to 
the  masterly  paper  of  Morris  Lewis  on  the  "  The  Relation  of  Acute 
Rheumatism  to  the  Storm  Centres,"  and,  if  you  will  pardon  me,  to  my 
own  study  of  the  "  Relation  of  Chorea  to  the  Weather  Curves,"  and 
of  "  Traumatic  Neuralgia  to  Stoi-ms  ;"  all  of  which  work  were  impos- 
sible had  we  not  the  maps  and  reports  of  the  Signal  Service. 
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We  have,  as  yet,  to  investigate  our  countless  mineral  springs,  many 
of  them,  as  in  the  Yellowstone  Park,  unlike  any  elsewhere  known. 

The  modifications  which  race  brings  into  the  classical  types  of  dis- 
ease are  also  before  us  for  analysis  ;  and,  as  you  already  know,  the 
negro  is  i-elatively  less  subject  to  malaria  than  the  white,  and  also  to 
some  neuroses,  as  chorea,  and  probably  locomotor  ataxia;  whilst,  as  to 
him  and  the  Indian,  Ave  have  still  much  to  learn. 

And  if  in  climatic  therapeutics  we  discovered  the  value  of  dry  cold 
air  for  certain  lung  diseases,  and  have  taught  and  made  available  camp 
life  to  invalids,  securing  for  such  and  other  noble  uses  parks  as  large 
as  some  European  principalities,  surely  immense  triumphs  await  us  in 
these  directions,  when  we  have  more  completely  studied  the  large 
alterative  means  afforded  within  forty-five  degrees  of  latitude,  and 
nearly  3,600,000  square  miles  of  varied  soil,  with  every  variety  as  to 
altitude  and  geological  formation. 

The  swift  social  changes  of  this  age  and  country  await  too  your 
study  in  the  future,  with  novel  problems  as  to  how  the  woman  is 
being,  and  is  about  to  be,  influenced  by  a  masculine  education,  and 
the  acceptance  on  her  part  of  male  standards  of  work  and  capacity. 
All  the  vast  hygienic,  social  and  moral  problems  of  our  restless, 
energetic  labour-craving  race  are,  in  some  degree,  those  of  the  future 
student  of  disease  in  America.  From  this  bewildering  spectacle  of 
striving  millions,  I  should  like  now  to  ask  you,  as  scholars  and  phy- 
sicians, to  go  back  with  me  a  little  to  more  tranquil  days,  and,  amidst 
the  stirred  dust  of  unused  books,  to  catch  a  glimpse  of  some  of  the 
processes  which  have  gone  to  the  final  making  of  what  you  so  well 
represent — "  Precision  in  Medicine." 

It  had  long  been  in  my  mind  to  use  the  studies  I  have  made,  from 
time  to  time,  in  regard  to  the  introduction  into  medicine  of  such 
accuracy  as  can  only  come  from  the  use  of  instrumental  aids.  The 
fact  that  I  was  to  have  before  me  to-night  a  set  of  experts  trained  to 
a  nicety  in  modern  methods  tempted  me  to  think  that  I  should  here 
find  an  audience  appreciative  of  a  chapter  of  medical  history  hitherto 
unwritten.-  The  work  grew  upon  my  hands,  and  my  chief  difficulty 
has  been  so  to  limit  it  in  the  telling  as  not  to  task  your  patience.  An 
hour  seems  to  have  been  set  by  common  consent  as  the  reasonable 
limit  of  human  power  to  listen  to  one  man's  talk,  and  I  shall  try  not 
to  exceed  it. 

When  I  was  yet  a  lad  there  were  then  alive  men  who  could  recall 
the  day  when  what  a  patient  said,  and  the  physicians  saw  and  felt, 
were  all  that  a  case  of  disease  had  to  tell  him.  Yoii  cannot  now 
realize  the  extent  of  this  limitation,  because  instruments  and  methods 
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of  precision  have  so  interpreted  what  we  merely  see,  feel  and  hear, 
that  even  though  we  were  again  forced  to  rely  nj)on  our  unaided 
senses,  we  should  stand  on  higher  levels  of  knowledge  than  our 
medical  fathers.  The  limitations  they  suffered  under,  lured  or  drove 
them  into  attempts  to  classify,  and  minutely  to  multiply  the  signs  of 
■disease,  until  what  they  believed  they  saw  and  felt  represented  impos- 
sible refinements  in  symptomatology,  and  the  imagination  was  called 
in  (as  it  has  been  in  homoeopathic  provings)  to  assist  the  intellect 
beyond  the  boundaries  of  the  possible  in  observation. 

You  know,  alas  !  that  we  now  use  as  many  instruments  as  a 
miechanic,  and  that,  however  much  we  may  gain  thereby,  our  machines 
are  not  labour-saving.  They  force  us,  by  the  time  their  uses  exact, 
to  learn,  to  be  rapid,  and  at  the  same  time  accurate.  Thinking  over 
the  number  of  instruments  of  precision,  a  single  case  may  require,  it 
is  clearly  to  be  seen  that  no  matter  how  expert  we  may  be,  the 
diagnostic  study  of  an  obscure  case  must  to-day  exact  an  amount  of 
time  far  beyond  that  which  Sydenham  may  have  found  need  to  em- 
ploy. A  postmortem  section  used  to  take  us  an  hour  or  two,  and  now, 
alas  !  it  goes  on  for  weeks  in  some  shape  until  the  last  staining  is 
complete,  the  last  section  studied,  the  last  analysis  made. 

These  increasing  demands  upon  us  are  due  to  the  use  of  instru- 
ments of  precision,  or  to  accurately  precise  methods.  As  in  factories 
more  and  more  exact  machines  have  trained  to  like  exactness  a  gener- 
ation of  workmen,  so  with  us,  the  use  of  instruments  of  precision, 
rendering  the  comparison  of  individual  labor  possible,  has  tended  to 
lift  the  general  level  of  acuteness  of  observation.  The  instrument 
trains  the  man  ;  it  exacts  accuracy  and  teaches  care  ;  it  creates  a 
wholesome  appetite  for  precision  which,  at  last,  becomes  habitual. 
The  microscope,  the  balance,  the  theraiometer,  the  chronograph  have 
given  birth  to  new  standards  in  observation,  by  which  we  live,  scarce 
conscious  of  the  change  a  generation  has  brought  about.  Certain 
interesting  intellectual  results  have  everywhere  followed  the  generali- 
sation of  precision  by  the  use  of  instruments,  like  the  world-wide 
lesson  in  punctuality  taught  by  the  railway  and  made  possible  by  the 
watch.  We  have  so  often  timed  the  pulse  that  most  of  us  can  guess 
its  rate,  and  constant  use  of  the  thermometer  enables  one  to  trust 
better  one's  own  sense  of  heat,  as  the  hand  appreciates  it.  If,  indeed, 
you  use  the  sphygmograph  much,  you  get  to  making  visual  images  of 
the  pulse-curves  whenever  you  very  carefully  feel  a  pulse.  There  is  a 
crude  illustration  of  the  yearning  after  this  sort  of  result  in  a  paper 
on  the  pulse,  as  far  back  as  Fouquet,  in  1768.  Three  of  his  curious 
diagrams  of  the  pulse-curves,  as  they  appeared  to  his  mental  vision, 
are  represented  in  Fig.  1. 
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A  good  example  of  the  training  giving  by  instruments  is  the  fact 
that  a  careful  study  of  Harrison  Allen's  work,  with  Muybridge's 
photograjjlis,  at  last,  enables  the  unaided  eye  to  see  in  truthful  order 
both  the  swift  changes  of  convulsive  acts  and  the  normal  movements 
of  man.  The  subject  is  a  tempting  one  and  admits  of  much  illus- 
tration. 

FUf1 


o)   Splenic  pulse. 


^Qj    Pectoral  pulse. 


i(j)    Intestinal  pulse. 
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Were  I  not  talking  to  a  selected  group  of  experts,  I  might  also  dwell 
on  the  risks  our  instruments  of  precision  brmg  to  the  lazy  or  the  un- 
thoughtful ;  as  when  one  looks  only  at  the  readings  of  his  thermome- 
ter as  placed  in  the  axilla  or  mouth  and  neglects  the  temperature  of 
the  extremities,  or,  cheated  into  satisfaction  by  the  trusted  certainty 
attained  as  to  single  symptoms,  loses  power  or  desire  to  reason  on  the 
grouped  relation  of  the  complex  phenomena  of  disease.  For  unless 
men  keep  ahead  of  their  instrumental  aids,  these,  to  coin  a  word,  will 
merely  dementalize  them,  and  but  measurably  lift  the  mass  without  in 
proportion  advantaging  the  masters  of  our  art,  who  were  so  easily 
masters  in  days  when  the  erudite  touch  was  more  uniquely  advanta- 
geous than  it  is  to-day. 

Come  back  with  me,  then,  you  who  are  veterans  in  observation,, 
drilled  to  use  every  engine  of  research,  come  and  see  the  first  growth 
of  that  instrumentally  helped  precision,  which  so  many  here  have 
usefully  advanced.  The  story  has  its  romance  ;  its  broken  hopes  ;  its 
failures  ;  its  heroes,  now  lost  to  memory,  and,  too,  its  moral  lessons. 
The  pleasure  it  has  given  me  makes  me  wish  that  our  gi'eat  schools 
possessed  chairs  of  medical  history,  and  that  amidst  our  too  busy  life 
more  of  us  could  acquire  some  part  of  the  interest  which  for  me  the 
history  of  my  art  has  always  had.  Without  the  great  Library  of  the 
Surgeon-General,  I  should  have  had  no  story  to  tell  you  ;  but,  even 
good  as  is  that  noble  collection,  it  has  failed  m.e  in  the  last  year  as  to 
some  twenty  books  I  wanted.  One  of  them  was  not  in  any  London 
library,  and  one  was  lost  from  its  place  in  the  great  French  Library. 
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What  I  shall  ask  you  to  hear  will  be  but  a  sketch,  and  even  of  this 
I  must  omit  in  the  reading  a  too  large  part. 

All  the  lives  of  Galileo  were  not  in  any  American  library,  and  it 
was  seven  years  before  Quaritch  found  for  me  the  one  book  of 
Sanctorius  I  finally  needed.  A  valuable  essay  could  be  written  about 
this  whole  subject.  The  history  of  the  balance  in  medicine  is  yet  to 
be  told  ;  that  of  the  microscope  has  been  enough  dwelt  upon.  "We 
want  a  book  about  medical  discovery  somewhat  like  Whewell's 
History  of  the  Inductive  Sciences.* 

I  shall  confine  myself  almost  entirely  to  the  story  of  the  earlier 
efforts  to  attain  accuracy  by  instruments  in  the  study  of  the  pulse, 
respiration  and  temperature.  It  is  not  in  the  books  of  medical  history. 
It  is  here  and  there  in  memoirs,  joiirnals,  lay-biographies,  rare  old 
folios  and  forgotten  essays. 

The  latter  part  of  the  16th  and  the  first  half  of  the  17th  centuries 
was  a  germinal  period  in  medicine.  It  saw  advances  in  anatomy  and 
physiology,  which  led  up  to  Harvey's  splendid  discovery.  It  saw, 
too,  the  failure  of  his  thesis  to  influence  medical  practice  immediately 
or  largely.  The  same  period  in  Italy  beheld  the  first  attempts  at 
precision  as  regards  temperature  and  the  study  of  the  pulse.  This 
was  the  birth  era  of  instrumental  accuracy  in  med- 
icine, but  many  a  day  went  by  before  the  infant 
attained  to  useful  manhood.  Most  strange  it  is  that 
the  seeds  of  scientific  thought  as  to  the  first  heat 
records  and  the  pendulum  were  cultivated  in  the 
garden  of  medicine.  Between  1593  and  1597  Galileo, 
sometime  a  student  of  medicine,  invented  the  crude 
open  thermometer  or  thermoscope. 

The  thermometer  of  Galileo  was,  as  I  have  drawn 
it  (Fig.  2),  a  tube  of  glass,  open  below  and  ending- 
above  in  a  bulb.     This  bulb  having  been  warmed  the 
open  end  of  the  tube  was  set  in  water,  so  that  as  the 
bulb  cooled,  the  water  rose  in  the  tube.     Then  any 
heat  applied  to  the  bulb  caused  the  water  to  descend, 
the  reverse  of  that  which  occurs  in  the  more  modern 
instrument.     This  coarse  thermoscope  was  obviously 
a  barometer  as  well  as  a  rude  measurer  of  the  change 
of  temj)erature.     A  slight   change  in  the  weight  of 
the  atmosphere  might  easily  neutralize  an  increase  of  heat.     It  was 
not  an  accurate  instrument,   nor  does   Galileo  seem  to  have  rated  it 
highly  since  he  nowhere  mentions  it  in  his  works.     Others  thought 

*  A  strangely  superficial  essay,  more  praised  than  read. 
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more  of  it.  The  approximate  date  of  this  invention  is  set  for  us  by 
one  Padre  Benedetto  Castelli,  in  a  letter  about  the  treatment  of  a 
wounded  man,  written  to  one  Cesarini,  in  1638,*  He  calls  to  mind 
the  fact  that  Galileo  had  thirty-five  years  before  shown  him  the  air 
thermometer. f  A  Venetian  noble,  Giovanni  Francesco  Sagredo,  writes 
to  Galileo  in  1613  that  "  the  instrument  you  invented"!  have  bet- 
tered. J  Sagredo  divided  the  scale  mto  100  divisions,  and  two  years 
later  seems  to  have  hermetically  sealed  the  tube§  and  thus  given  us 
the  modern  instrument.  Never- 
theless, says  Viviani,!  it  was  little 
employed  in  its  improved  form  ; 
and  for  years  afterwards  physi- 
cians, as  we  shall  see,  made  more 
or  less  use  of  Galileo's  rude  ther- 
mometer, of  the  errors  of  which 
Viviani,  Galileo's  pupil,  was  well 
aware.  But  concerning  this  in- 
vention so  carelessly  made,  raged 
a  battle  of  words  scarcely  yet  at 
an  end.  Renou,**  in  a  very  full 
book  on  thermometers,  does  not 
so  much  as  name  Galileo.  Bacon, ff 
Cornelius  Drebbel,|;j;  and,  as  we 
shall  see,  Sanctorius  have  all  de- 
scribed the  crude  open  thermometer.  Fludd,§§  in  a  curious,  rare 
book  (Philosophia  Moysaica,  Gouda,  1638),  speaks  of  it,  as  was  then 
common  as  the  Speculum  Calendarium  (Mirror  of  the  Seasons),  and 

*  De  Nelle,  Vita  di  GalUeo,  p.  69.  f  Ibid.,  p.  70. 

I  Ibid.,  p.  71.  Galileo  died  in  1642,  having  said  in  print  no  word  of  his 
invention. 

§  I  cannot  find  that  lie  so  sealed  it  as  to  leave  a  vacuum.       !|  Ibid.,  p.  90. 

**  M.  E.  Eenou,  Histoire  de  Thermometre,  Paris,  1876. 

ft  Bacon  first  mentions  the  open  thermometer  (as  I  call  it)  in  the  Novum 
Organum  Scientiarimi,  1620,  and  again  in  Historia  Ventorum,  and  Sylvae 
Sy  I  varum. 

XX  Drebbel,  bom  at  Alkmaar  in  1572,  was  clearly  a  charlatan.  Of  him  are 
told,  according  to  De  Nelle  (op.  cit.  p.  88),  many  wonders.  In  his  works  he 
describes  as  his  o-wti  Galileo's  instrument. 

§§  Fludd  was  born  in  1574  and  died  m  1637.  I  have  mentioned  his  claims 
in  the  text,  and  for  a  description  of  Ms  instrument  see  Appendix  A.  There 
are  numberless  diagrams  of  its  crude  form  scattered  througli  all  his  queer 
books.  Renou  accepts  liis  statem.ents,  but  in  view  of  his  conflicting  dates  and 
the  mystical  character  of  his  wi-itings,  as  Avell  as  the  curious  metaphysical 
deductions  which  he  draws  from  his  practical  experiments,  I  think  we  should 
be  veiy  guarded  in  founding  any  argument  upon  them. 
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says  he  got  the  figure  (see  Fig.  3)  and  description  from  a  manuscript 
more  than  fifty  years  old.  In  another  of  his  works,  however,*  I 
find  him  speaking  of  the  manuscript  as  being  at  least  seventy  years 
old  ;  clearly  no  accurate  deduction  as  to  priority  of  discovery  can  be 
drawn  from  such  conflicting  statements.  And  finally,  Paolo  Sarpi 
was  claimed  by  his  biographers  to  have  invented  the  thermometer. 
No  date  is  set ;  but  Foscarini,  in  his  work  on  Venetian  Literature,f 
observes  that  Fra  Paolo  in  his  notes  speaks  of  the  thermometer,  and, 
according  to  his  recollection,  puts  the  year  of  invention  at  1617, 

Much  of  the  early  interest  as  to  the  thermometer  was  due  to  its 
supposed  medical  value,  I  relegate  to  vaj  notes,  or  appendix,  the  bulk 
of  evidence  as  to  prior  discovery,  which  may  not 
be  without  interest,  because  it  is  just  where  Wun- 
derlich  begins  fully  to  tell  the  story  of  the  modern 
medical  use  of  thermometers  that  I  shall  leave  off. 
That  so  eccentric  a  man  as  Fludd  should  have 
been  seriously  accepted  as  evidence  is  odd  enough. 
He  had,  as  others  had,  a  chance  to  know  what 
went  on  in  Padua.  From  the  days  of.  Elizabeth 
every  man  of  fashion,  and  especially  the  English, 
traveled  in  Italy.  Here,  too,  wandered  all  who 
studied,  or  were  fond  of  science,  and  it  was  to 
Padua — which  Sanctorius  called  the  Garden  of 
Science — that  Bacon  came,  and  Drebbel,  and  this 
same  Fludd,  and  the  greater  Harvey.  The  towns 
of  Italy  were  the  exchanges  of  Europe  both  for 
commerce  and  for  science.  From  them  men  took 
home  what  facts  they  saw  or  heard,  and  merely 
describing  them  (as  did  Bacon  the  air  thermome- 
ter), left  the  future  critic  to  settle  the  question  of 
originality.  The  temper  of  the  time  was  not  that 
of  our  day.  Men  woi-ked  along  patiently.  There 
were  no  Journals  ;  the  letter  or  the  lecture  were 
the  only  means  of  early  publication.  The  genius 
who  to-day  invents  a  new  forceps  or  a  new  pessary 
yearns  for  instant  type,  and  defends  his  offspring  with  virulence. 
Harvey  knew  of  his  great  discovery  in  1616,  and  it  got  into  print  in 
1628.  His  lecture  notes  show  that  long  before  this  date  he  was 
certain  of  the  matter  and  clearly  knew  what  he  had  done.  Whence 
this  seeming  indifference  ?  If,  after  his  first  lectures,  some  obscure 
Italian,  hearing  them,  had  gone  home  and  stated  in  a  book  the  facts 

*Medicma  Catholica,  Tract.  II,  Sec.  1,  Part  1,  Lib.  i,  Cap.  i. 
t  Lib.  iii,  page  307,  note  248. 
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of  the  circulation,  Ave  should  have  had  a  controversy  more  absurd 
than  those  which  must  have  made  the  ghost  of  Harvey  smile,  if  in 
that  other  world  men  smile  at  all. 

I  have  stepped  aside  to  point  out  how  it  was  that  as  to  the  minor, 
and  even  greater,  discoveries  of  those  days  so  much  trouble  arose,  or 
has  arisen,  as  to  priority  of  claim.  But  it  is  now  with 
the  thermometer  in  medicine  that  we  are  concerned. 
Galileo,  an  astronomei*,  half  a  doctor  of  physic,  made  it ; 
and  a  Prince,  a  very  great  person  in  his  day,  Duke  Ferdi- 
nand II  of  Tuscany,  still  further  improved  it,  and  con- 
structed divers  forms  for  use  in  medicine.  But  this  was 
as  late  as  1646.*  In  1876,  some  of  the  Duke's  pulse  ther- 
mometers were  shown  at  the  South  Kensington  Exhibition 
of  Instruments  of  Pi'ecision.f 

In  the  meanwhile  a  new  and  interesting  personage  ap- 
pears on  the  stage,  and  with  him  and  the  later  grand  ducal 
inventions  and  theu*  applications  ends  for  many  a  day  the 
practical  use  of  the  thermometer  in  medicine.  Santorio 
Santorini,  born  in  Capo  d'Istria,  April,  1561,  was  educated 
at  Venice,  and  at  the  age  of  twenty-one  took  his  degree 
of  Doctor  of  Medicine  at  Padua.  I  have  put  in  the  ap- 
pendix (see  Appendix  D)  all  that  I  have  gathered  as  to 
this  notable  man,  and  regret  that  I  have  not  time  here  to  discuss  his 
claims  in  full.  In  his  commentary  on  Galen, J  I  find  a  description  of 
the  air  thermometer.  Figs.  4,  5,  6,  7,  8,  9,  10  are  accurate  represen- 
tations of  the  rude  figures  in  his  Commentary  on  AAdcenna. 

"  We  have  here,"  he  says,  "  an  instrument  with  which 
we  may  closely  measure  the  degree  of  the  recession  of  the 
heat  of  the  external  parts,  and  with  which  we  may  daily 
learn  with  accuracy  how  much  we  vary  from  the  normal ; 
also  the  degree  of  heat  of  your  patients."  He  does  not 
claim  the  invention,  but  says  no  word  of  Galileo. 

"The  patient,"  he  adds  "grasps  the  bulb  Fig.  8  or 
breaths  uj^on  it  into  a  hood,  Fig.  7  or  takes  the  bulb  into 
his  mouth  Fig.  9  and  10,  so  that  we  can  thus  tell,  if  the 
patient  be  better  or  worse,  so  as  not  to  be  led  astray  in 
cognitione  prciedictione  et  curatione.''''  He  gives  no  table 
of  temperatures,  no  records.  No  real  good  comes  of  it. 
The  enthusiasm  of  the  inventor  keeps  it  for  awhile  before 

Thermometer 

*  See  Appendix  B  (2).  with  hood, 

f  Science  Conferences,  Physics  and  Mechanics.     On  Instruments  from  Italy, 
p.  100  et  seq.     See  Appendix  B  (1). 
t  Ediz.  Venet.,  1612,  p.  229.    Edit.  Lugdani,  1632,  p.  736. 
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the  public,  as  we  have  seen  happen  in  our  own  day.  Nevertheless 
Sanctorius  saw  what  might  be  the  value  of  the  thermometer  in  medi- 
cine. He  first  taught  the  lesson  of  using  the  mouth  to  obtain  a 
record  of  bodily  heat,  and  may  clearly  be  credited  with  certain  im- 
provements in  the  method  of  using  his  instrument. 

The  thermometer  lacked  precision,  and  even  when  it  had  grown 
into  this,  want  of  knowledge  of  the  cause  of  fevers,  of  their 
risks  and  how  to  lessen  them,  caused  the 
mass  of  physicians  to  neglect  an  instrument 
which,  as  yet,  had  for  them  little  practical 
value.  Here  and  there  as  times  goes  on,  in 
the  physiologies,  and  soon  in  the  books  of 
practice,  we  find  rare  statements  as  to  the 
heat  of  man. 

And  now,  again,  we  have  to  thank  an  as- 
tronomer when,  in  1701,  Newton  marks  the 
blood  temperature  at  12°  of  his  scale  and 
uses  linseed  oil  as  the  fluid.  A  little  later 
Daniel  Fahrenheit  altered  the  scale  over  and 
over,  and  at  last  set  96°  as  the  blood  heat, 
and  here  we  first  come  upon  the  use  of  arm- 
pit temperatures.  Boerhaave*  is  said  to  have 
suggested  to  Fahrenheit  the  use  of  mercury 
in  his  thermometer,  as  to  which  there  is  some 
doubt ;  at  all  events,  the  records  of  the  fa- 
mous Paduan  Academy  show  that  long  before  this  date  the  Italians 
made  use  of  mercury  in  their  thermometers. 

The  long  silence  which  now  falls  upon  medical  thermometry  is 
broken  by  a  few  allusive  aphorisms  of  Boerhaave,  and  by  the  doubt- 
ing sentences  of  his  famous  puj^il.  Van  Swieten,  in  1745. 

De  Haen,f  who  saw  Avenbrugger  working  beside  him  clinically  for 
years  and  learned  of  this  genius  no  lesson  as  to  percussion,  more 
clearly  apprehended  the  value  of  thermal  records.     We  have  re-dis- 

* "  Ex  votis  mihi  perfecit  D.  G.  Falirenheit,"  Boerhaave,  Elements  de 
Chimie,  p.  94.  Says  Reuou  (op.  cit.),  Fahrenlieit  changed  his  scale  under  ad- 
vice from  Boerhaave  to  24°.  The  absolute  zero  was  set  at  18°,  i.  e.,  the  ex- 
treme cold  of  the  winter  of  1709  in  Holland.  The  24°  marked  blood  heat. 
Finally,  he  divided  the  degrees  into  fourths,  whence  came  armpit  temperature 
at  96°  =  36-37  C.  Other  changes  came  later.  It  seems  clear  from  Boer- 
haave's  Chemistry  that  he  did  not  suggest  the  use  of  mercury  to  Fahrenheit, 
for  in  one  place  I  find  that  he  speaks  of  this  as  Fahrenheit's  idea,  and  later  of 
having  asked  to  have  made  for  his  own  use  such  an  instrument. 

t  De  Haen,  Ratio  Medendi,  ch.  xi,  pp.  7-9,  13,  17-20,  25. 
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covered   much  that   is   his  ;  but   his   methods  and  instrument   were 
clumsy,  and  his  example  proved  valueless. 

About  1740  appeared  in  England  one  of  those  notable  little  essays 
which  ought  to  have  had  an  immense  influence.  A  rude  breach  is 
then  made  in  the  bulwarks  of  ancient  belief 
when  George  Martine*  follows  Gometius 
Pereira  in  the  view  that  heats  are  not  specific, 
and  in  the  proof  that  heat  in  man  varies  only 
in  degree  and  not  in  kind.  One  must  have 
read  long  and  much  to  see  what  a  profound 
hold  this  doctrine  of  specific  heats  had  on 
the  mind  of  medicine.  I  think  there  are 
even  yet  lingering  traces  of  its  tenacity  of 
influence.  This  book  of  Martine's  is  a  won- 
der of  able  observations.  He  smiles  at  the 
thought  of  actual  ebullitions  or  efferves- 
cences of  the  blood,  as  when  Willis  speaks 
of  it  as  ready  to  burst  into  flame.  A  poet 
he  thinks  may,  by  his  profession  (that  is 
good — the  profession  of  a  poet !)  like  Prior 
in  his  Alma  speak  of 

"  Cor  to  burn,  and  Jecur  to  pierce, 
WMchever  best  supplies  the  verse." 

There  is  distinct  modern  good  sense  in  his  sarcastic  rejection  of 
"  the  stomach  boiling  our  food  by  its  great  heat."f  Correcting  all 
fonner  observers,  he  has  the  temperature  of  the  skin  at  97-98°,  over 
or  under,  he  adds.  Boerhaave,  who  made  experiments  on  the  effect  of 
heat  on  animals,  says  that  they  die  in  an  atmosphere  at  146°  owing 
to  coagulation  of  the  serum,  for,  he  adds,  it  is  disposed  to  clot  at 
100°  F.,  and  does  so  not  much  above  that.  Around  this  view  was 
fierce  battle,  Hales  and  Arbuthnot  siding  with  the  great  physio- 
logical physician.  But,  says  Martine,  "I  have  seen  fevers,  most 
violent,  where  the  blood  was,  from  observation  of  the  skin-heat,  5°  or 
6°  above  100°,  without  approaching  any  such  danger,  i.  e.,  coagula- 
tion of  the  serum,  or  fatal  effects."     Is  it  a  modern  professor,  coolly 

*  George  Martine,  M.D.,  Essays  and  Observations  on  the  Construction  and 
Graduation  of  Thermometers,  and  on  the  Heat  and  Coagulation  of  Bodies, 
etc.  (see  edition  dated  1773).  Wunderlich  gives  the  date  1740  as  that  of  the 
first  edition  ;  I  have  not  seen  it.  The  second  edition  is  in  the  library  of  the 
Pennsylvania  Hospital. 

f  Boerhaave,  Elements  of  Chemistry.  Translation  by  T.  Dallame,  pp.  173, 
85-105. 
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critical,  who  adds,  "  Such  heat,  if  neglected  or  wrong  managed,  may 
indeed  dissipate  the  more  thin  fields  or  watery  parts,  and  so  thicken- 
ing the  whole  mass  have  bad  enough  effects  that  way,"  etc.  ?*  and 
then  he  shows  that  a  temperature  of  156°  is  needed  to  clot  serum. 

Nor  less  interesting  is  it  to  find  amidst  notable  observations  of  tem- 
peratures these  words  :  "  In  the  ague  I  had  lately,  during  the  height 

of  the  paroxysm,  the  heat  of  the 
skin  was  106°  and  that  of  my  blood 
107°  or  108°,"  and  further,  "what  is 
very  remarkable,  in  the  beginning  of 
the  fit,  when  I  was  all  shivering  and 
under  the  greatest  sense  of  cold, 
my  skin  was,  however,  2°  or  3° 
warmer  than  in  a  healthy  and  nat- 
ural state. "f  This  all  looks  like  the 
beginning  of  practical  use  of  the 
thermometer,  which  then  was,  or  very 
soon  became,  accurate  enough.  The 
germ  of  thermometric  prognostics  is 
in  some  of  his  sentences.  But  again, 
it  falls  into  disuse  while  medicine 
awaits  more  correct  theories  of  heat. 
And  here  we  leave  the  matter.  The 
physiologists;];  and  chemists  are  busy. 
There  is  absolute  genius  in  the  re- 
searches of  James  Currie  as  late  as  1798.§  But  the  year  1840  and  the 
systematic  work  of  Andral  are  reached  before  that  change  began, 
which  in  Wunderlich's  classic  made  us  familiar  with  the  true  laws  of 
temperature  in  disease. 

*  Martine,  p.  146. 

f  Martine,  op.  cit.,  p.  148. 

X  I  have  no  pretension  of  making  the  record  complete,  but  cannot  refrain 
from  the  following  brief  mention  of  Hunter  :  The  works  of  John  Hunter  show 
that  he  was  experimenting  as  early  as  1770  upon  man  and  the  lower  animals 
with  a  crude  thermometer.  The  description  of  the  thermometers  made  for 
him  by  Ramsden  is  interesting  ;  they  were  "  veiy  small,  six  or  seven  inches 
long ;  not  above  two-twelfths  of  an  inch  thick  in  the  stem,  having  the  ex- 
ternal diameter  of  the  ball  very  little  larger  than  that  of  the  stem  on  which 
was  marked  the  freezing  point.  The  stem  was  embraced  by  a  small  ivory 
scale  so  as  to  slide  upon  it  easily  and  retain  any  position."  He  uses  it  in  the 
mouth,  the  rectum,  the  m-ethra,  and  on  the  surface,  and  extends  his  experi- 
ments to  dogs,  rabbits,  and  even  fowls  and  vipers.  But  in  spite  of  his  partial 
enhghtenraent  he  clings  to  the  doctrine  of  specific  heats  and  combats  the  view 
that  the  temperature  is  produced  by  the  circulation  of  the  blood. 

§  Medical  Reports  on  the  effect  of  Water,  Cold  and  Warm  Baths,  etc. 


The  mouth  thermometer  of  Sanctorlus. 
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And  no\Y  I  turn  to  a  not  less  amazing  story  of  the  early  application 
of  instrumental  accuracy  to  the  study  of  the  pulse.  I  can  imagine 
the  discomfort  with  which  you  look  forward  to  an  essay  on  the  pulse. 
I  can  promise  that  it  shall  not  be  very  dull,  and  can  assure  you  that 
nowhere  else  is  it  told  in  full. 

An  astronomer  gave  us  the  first  rude  thermometer,  and  it  seems  to 
have  been  another,  Herman  Kepler,  who  first,  and  certainly  before 
1600,  counted  the  human  pulse,  or  at  least  left 
a  record  of  having  done  this  memorable  thing. 
The  publications  in  which  he  mentions  the  pulse 
date  from  1604  to  1618.  Does  it  not  seem  in- 
credible that  of  the  numberless  physicians  who 
sat  by  bedsides,  thoughtful,  with  fingers  laid 
upon  that  bounding  artery,  none  should  have 
had  the  idea  of  counting  it  ?  I  quote  in  Eng- 
lish what  he  (Kepler)  says.*  This  great  but 
fanciful  man  seems  to  have  believed  the  pulse 
to  have  some  relation  to  the  heavenly  motions, 
and  used  the  time  of  the  pulse  in  connection 
with  his  arguments  in  favor  of  the  Copernican 
system  of  astronomy.  He  says  :f  "  In  a  healthy 
man,  robust  and  of  full  age,  in  one  of  melan- 
cholic complexion,  or  in  a  feeble  man,  generally 

for  each  second  there  is  a  pulsation  of  the  artery,  with  no  discrimina- 
tion between  systole  and  diastole  ;  thus  there  should  be  in  one  minute 
sixty  pulsations,  but  this  slowness  is  rare,  commonly  70  may  be 
counted,  and  in  the  full-blooded  and  in  women  80,  four  to  each  three 
seconds.  Briefly,  in  one  hour  4,000,  more  or  less."  The  clock  with 
which  Kepler  counted  the  pulse  must  have  been  such  a  "  balance  " 
clock  as  his  master  Tycho  Brahe  used. 

The  next  epoch  marks  a  pregnant  hour  in  the  history  of  science. 

When  Galileo,^  but  eighteen  years  of  age,  a  student  of  medicine, 
counted  the  vibrations  of  the  great  bronze  lamp  swinging  in  the  gloom 
of  the  Duomo  of  Pisa,  he  conceived  them  to  be  m  equal  time.  Desir- 
ing to  test  the  truth  of  his  conclusion,  he  is  said  to  have  used  his  own 

*  Falconer  mentions  Kepler  as  covmting  the  pulse,  as  also  does  Broadbent, 
but  neither  has  any  distinct  references.  I  give  all  the  quotations  from  Kepler 
which  bear  on  the  subject,  and  for  these  I  am  indebted  to  Professor  Asaph 
Hall,  of  the  National  Observatory,  Washington.     (See  Appendix  C.) 

t  Kepler  Opera  Omnia,  p.  248  of  Vol.  VI,  published  in  1618.  The  quota- 
tions are  from  the  edition  of  Dr.  Ch.  Frisch,  1858.     (See  Appendix  C.) 

X  Viviani,  Vita  di  GaUleo,  prefixed  to  an  edition  of  Galileo's  Works,  pub- 
lished at  Florence  in  1718.    (Page  63.) 
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pulse  as  a  measure  of  the  correctness  of  the  pendulum.  Forty  years 
later,  in  describing  the  accuracy  of  his  first  clock-work,  he  says  with 
enthusiasm,  "My  clock  will  not  vary  so  much  as  the  beat  of  a  pulse." 
Says  Viviani,  his  biographer,  "  The  unerring  regularity  of  the  swing 
of  a  suspended  lamp  suggested  to  the  young  medical  student  the 
reversed  idea  of  marking  with  his  pendulum  the  rate  and  variation  of 
the  pulse.  Such  an  instrument  he  constructed  after  a  long  series  of 
experiments.  Though  imperfect,  it  was  hailed  with  wonder  and 
delight  by  the  physicians  of  the  day,  and  was  soon  taken  into  general 
use."*  Unclaimed  by  GalUeo,  it  was  attributed  to  Paolo  Sarpi,f  and 
clearly  enough  was  appropriated  at  a  later  date  by  that  notable 
genius,  Sanctorius,J  who  also,  like  Galileo,  called  it  the  pulsilogon. 
We  have  no  drawing  of  Galileo's  pulsilogon,  but  it  must  have  been 
identical  with  the  simpler  foi'm  as  shown  in  Sanctorius.  It  is  inter- 
esting to  observe  the  tendency  towards  securing  accuracy  in  medicine 
thus  shown  by  Galileo  at  the  outset  of  his  medical  career  ;  Kepler's 
works  were  not  published  until  later,  and  could  not  have  been  fully 
known  to  him.  With  his  thermometer  and  the  pulsilogon,  and  with 
this  picture  of  his  testing  the  accui'acy  of  the  swing  of  the  lamp  by 
his  own  pulse,  this  marvelous  mind  passes  out  of  medical  history. 
Where  he  would  have  left  it  had  he  remained  with  us,  who  indeed 
can  say  ?     Of  his  loss  to  us,  a  poet  has  spoken  : 

Ah  !  when  in  Pisa's  dome 
He  watched  the  lamp  swing  constant  in  its  arc, 
He  gave  to  man  another  pimctual  slave, 
And  bade  it  time  for  us  the  throbbing  pulse. 
Not  that  gi-ave  Harvey  whom  Fabricius  taught, 
Not  sad  Servetus,  nor  that  daring  soul, 
Our  brave  Vesalius,  e'er  had  matched  his  power 
To  read  the  riddles  of  this  mortal  frame. 
And  then  he  left  us.     Would  our  sti'ange  machine 
Had  kept  his  toil,  and  cheated  heaven's  fair  stars  ! 

With  the  fame  of  Sanctorius  as  the  discoverer  of  insensible  per- 
spiration, and  with  the  inconceivable  success  of  his  aphorisms  we  have 
nothing  to  do,  nor  yet  with  his  theories,  or  his  morals,  which  seem 
not  to  have  interfered  with  his  appropriation  of  another  man's  inven- 
tions.    His  works  I  shall  refer  to  more  fully  in  my  appendix.  § 

*  Viviani,  Vita  di  Galileo,  etc. 

f  In  the  Anonymous  Life  of  Fra  Paolo  Sarpi,  1750,  attributed  to  Micanzio, 
and  quoted  by  De  Nelle,  p.  86. 

X  De  Nelle  says  (Vita  e  Commercio  Litterario,  etc.,  Losanna,  1793,  p.  83)  that 
Sanctorius  probably  learned  of  this  instrument  also  from  Galileo,  who  at  the 
time  of  their  common  i-esidence  at  Padua  had  it  in  mind.     Appendix  E. 

§  Appendix  D. 
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In  his  Commentary  on  Avicenna,*  he  quotes  Galen 
as  to  "the  need  to  know  the  amount  of  departure  ^^v 
from  the  natural  state,  which  is  only  to  be  reached  / 
by  conjecture."  But  he,  Sanctorius,  has  long  been 
deliberating  in  what  manner  the  amount  of  disease 
could  be  determined,  and  has  invented  four  instru- 
ments.! In  his  Methodus  Vitandum  errorum  omnium 
qui  in  arte  Medica  contingent,^  he  has  also  mentioned 
these.  Then  he  describes  what  must  have  been  the 
form  of  Galileo's  pulsilogon.  The  diagrams  before 
you  almost  explain  themselves  ;  the  full  descriptive 
text  I  give  in  the  appendix.     (See  Appendix  D  2.) 

Fig.  11  is  a  scale  and  a  bullet  marked  with  a  central 
white  line.  We  swing  the  pendulum  and  note  the 
pulse  with  the  fingers.  If  the  pendulum  be  faster 
than  the  pulse,  we  lengthen  the  line  ;  if  slower,  we 
shorten  it  until  they  coincide.  "  Then,"  he  says, 
"  we  keep  this  degree  in  mind  until  the  next  day  and 
compai'e  it  with  a  new  record.  And  so  we  can  study 
the  pulse  of  health  and  disease."  Also  he  defines 
the  values  and  defends  the  accuracy  of  the  pendu- 
lum ;  but  of  Galileo,  not  a  word.  He  used  the 
beats  of  his  pulsilogon  as  a  measure  of  the  time 
one  must  breathe  upon  his  air  thermometer.  Other 
forms  are  also  given,  Figs.  12,  13,  14,  15. § 

Thus  we  have  to-day  a  pulse  of  so  many  inches 
(or  degrees,  if  you  please),  and  to-morrow  it  is  longer 
or  shorter,  and  the  fever  pulse  is  short,  of  course, 
but  of  results  from  all  this  we  hear  nothing  in  these 
huge  tomes.  The  rest  of  this  story  is  exasperating 
on  account  of  its  omissions.  "These  other  instru- 
ments" (Figs.   14  and  15),  he  says,  "record  the  fre- 

*  Sanctorii  Sanctorii  lustinopolitani  olim  in  Patavino  Gymnasio,  etc.  Com- 
mentaria  in  primam  fen ;  Primi  Libri  Canonis  Avicennae,  Venetiis,  1625. 
Fen,  an  Arabic  word  for  part.  I  chanced  to  find  lately  this  word  in  Chaucer, 
Ed.  1598,  p.  65,  2.  He  says:  "But  certes  I  suppose  that  Avicenne  wrote 
never  in  no  camion  ne  in  no  fenne  those  wonder  sorrows,  etc."  In  his  anno- 
tations the  Elizabethan  editor  defines  "fenne"  as  a  partition.  There  is  no 
pagination  in  the  Commentary  on  Avicenna.  I  refer  hereafter  to  the  num- 
bered columns. 

t  Sanctorii  Commentaria,  column  21,  C.C.  Aremberg  (Hist,  de  la  Medicine), 
alone  gives  any  competent  description  of  these  instruments. 

X  First  edition,  Fol.  Venetz.,  1620.  Close  to  the  not  certain  date  of  Galileo's 
invention,  if  De  Nelle  and  Viviani  may  be  trusted. 

§  Col.  76  B,  and  col.  219  C. 
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quency  and  slowness  of  the  pulse,  and  also  of  the  time."  "In  this" 
(Figs.  14  and  15),  "  are  seven  degrees  of  the  difference  of  frequency 
and  slowness  observed  by  the  index.  Then  each  degree  is  divided 
into  seven  minutes  {minuta)  which  are  distinguished  by  the  small 
index."  "We  have  described  the  construction  of  the  instrument,  he 
adds,  "in  the  book  on  New  Instruments  for  Physicians."* 

This  book  he  refers  to  more  than  once,  and  in  his  Inaugural  Lecture 
(a  rare  pamphlet)  f  promises  it  shortly  to  his  students,  and  with  it 

also  that  other,  De  Jucun- 
dissimis  Medicinis.  As  to 
both  one  is  curious,  and 
especially  as  to  this  volume 
upon  the  most  pleasant  rem- 
edies. Perhaps  these  man- 
uscrijDts  are  yet  to  be  found 
among  the  treasures  of  some 
old  Italian  library.  And  if 
so,  then  only  shall  we  know 
whether  these  CotyljeJ  were 
rude  watches,  as  seems  likely. 
(See  Figs.  13  and  15.)  He 
proposes  with  them  to  meas- 
ure the  systole  and  diastole  of  the  heart.  To  do  this,  he  says,  "  We 
must  measure  expiration,  for  this  we  know  corresponds  to  the  systole, 
as  does  inspiration  to  the  diastole." 

The  explanation  of  the  Cotyla§  is  brief,  and  now  incomprehensible, 
but  we  learn  that  between  expiration  and  inspiration  "the  artery 
pulsates  twice  or  in  many  three  times."  Finally  we  are  assured  that 
"  what  other  physicians  acquire  by  conjecture  concerning  the  pulse, 
we  are  able  to  attain  unerringly  by  the  infallible  skill  of  the  pulsilo- 
gon."     What  a  comfort  he  must  have  found  it  ! 

And  here  the  great  Paduan  professor,  with  his  thermometer  and 
pulse  pendulum,  disappears  from  history,  dying  in  Venice  in  1636,  of 
a  dysucturia  (whatever  that  may  be),  in  the  parish  of  St.   Fortun- 

*  Col.  76  B,  and  col.  219  C.     Comment  on  Avicenna. 

f  Appendix  D  (1.) 

X  Com.  Avlcen.  col.  365,  and  as  to  Cotylae  Appendix  D  (2). 

§  I  suspect  that  the  dial  face  in  the  last  Cotyla  figured  may  be  merely  in- 
tended to  record  the  length  of  the  pendulum.  But  as  to  this  no  man  can 
speak  to-day  with  certainty.  The  passage  is  not  clear ;  and  as  concerning 
this  latter  instrument  he  does  not  say  that  it  takes  note  of  the  time  as  does 
the  one  before  mentioned. 
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atus,*  a  good  saint  as  a  stand-by  for  life  or  for  death.  He  was  laid 
at  rest  in  the  cloisters  of  Santa  Beata  Servorum,  in  a  mausoleum  which 
he  had  made  against  the  time  of  need.  In  the  early  part  of  this  cen- 
tury Napoleon  the  First  destroyed  these  noble  cloisters  ;  what  became 
of  the  remains  of  Sanctorius  I  do  not  know;  his  monument  I  found  in 
the  reading  room  of  a  literary  society 
the  Ateneo  Veneto,  in  Venice.  See 
Appendix  D.  (1.)  A  strange  proof  of 
vanity  is  this  care  as  to  how  the  perish- 
able part  of  man  shall  be  housed  in 
death.  And  certainly  this  man  thought 
well  of  himself,  but  was  also  intensely 
loyal  to  our  "  Mistress  Art,"  which  he 
says,  in  a  grandiose  way,  "is  glorious 
and  a  helper  of  men  both  in  peace  and 
amid  the  din  of  arms.  An  art  above 
all  others.  Folly  is  it  to  despise  science 
in  general,  but  to  scoff  at  medicine  is 
not  only  folly  but  wickedness — almost 
the  sacrilege  of  bad  hearts. "f 

And  now  instrumental  study  of  the 
pulse  fails  us  for  many  a  day.  When 
Sanctorius  died,  Sydenham  was  a  boy 
of  nine.  There  is  not  a  pulse  count 
among  all  those  vigorous  sketches 
which  this  great  Englishman  drew  with  a  master's  hand,  and  only 
once  does  Harvey  speak  of  their  number,  which  he  says  is  from  1,000 
to  4,000  in  the  half  hour. 

Time  presses,  and  I  must  again  leave  to  a  notej  what  lies  between 
Sydenham  and  the  year  1707.  Here  we  come  abruptly  upon  a  notable 
book  by  Sir  John  Floyer,  Knt.  It  is  called  the  "  Physician's  Pulse 
Watch."     He  dedicates  the  first  volume  to  Queen  Anne,  "  for  without 

*  And  of  St.  Hermagora. 

f  From  "  An  Oration  delivered  by  Sanctorius  Sanctorius,  at  his  Installation 
as  Professor  of  the  Theoiy  of  Medicine,  Anno  Salutis,  MDCXII,"  appended  to 
a  lect\ire  on  the  Life  of  Sanctoi'ius  by  CapeUo,  published  at  Venice  in  1750. 

X  To  realize  how  vast  was  the  advance  made  by  Floyer,  one  should  read 
*'  De  Variatione  ac  Varietate  Pulsus,"  David  Abercromby,  London,  1685,  and 
Schelhammer's  "  Disquisitio  Epistolica  de  Pulsu,"  Helnistadt,  1690.  These 
are  among  the  last  works  of  the  17th  century  on  the  pulse.  The  history  of 
the  pulse  is  veiy  well  told  in  the  Dublin  Med.  Journal,  VII,  p.  96,  by  Formey, 
but  is  nowhere  related  with  competent  fulness. 
12 
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health,"  he  says,  "  we  should  have  no  relish  even  for  the  extraordinary- 
blessings  of  your  reign." 

He  tells  us  in  his  preface,  "  I  have  for  many  years  tried  pulses  by 
the  minute*  in  common  watches  and  pendulum  clocks  and,  then  used 
the  sea-minute  glass,"  such  as  was  employed  to  test  the  log. 

At  last  he  was  more  happy.  One  Daniel  Quare,  a  Quaker,  had  in 
the  last  years  of  the  17th  century  put  on  watches  what  Floyer  called 
a  middle  finger,  as  we  say  a  hand. 

Floyer's  pulse  watch  ran  60  seconds  and,  you  may  like  to  know,  can 
be  had  of  Mr.  Samuel  "Watson,  in  Long  Acre.  The  inventor  tests 
this  and  a  half -minute  watch  which  has  a  cover  by 
a  sand-glass  which  runs  for  one  minute,  and  finds 
them  not  quite  correct  ;  one  must  add,  he  thinks^ 
five  beats. 

And  now  follow  pulses  of  age  and  youth,  preg- 
nancy, exercise,  sleep.  And  we  learn  how  diet, 
blisters  and  the  weather  affect  the  pulse.  Like  a 
good  every-day  practitioner,  he  has  his  fling  at 
science  in  the  shape  of  a  remark  on  the  failure  of 
Harvey's  discovery  to  influence  medical  practice. 
Nevertheless,  his  book  on  the  whole,  is  full  of 
good  observationsf  thoughtfully  carried  out.  For 
the  first  time  in  medical  literature  we  meet  with 
tabulated  results  ;  in  fact,  there  is  a  modern  air 
about  his  methods.  Clearly  he  was  a  shrewd  practitioner,  a  man  of 
scientific  accuracy,  and  knew  the  world,  for  he  predicts,  alas,  too  truly, 
that  this  new  method  will  be  sneered  at  and  neglected.  As  late  as 
1V68,  BordeuJ  dismisses  Floyer  with  something  like  contempt,  and 
Fouquet  qualifies  all  pulse-numeration  as  a  mere  useless  curiosity,  and 
sphygmometric  instruments  as  idle  toys.  Falconer,§  as  late  in  the 
century  as  1796,  says,  "Floyer's  methods  were  unused  until  now." 
And  this  was  nearly  true.  In  the  18th  century  one  finds  now  and 
then  a  pulse  count,  as  when  Morgagni  describes  a  pulse  Avhich  beat 
twenty -two  times  in  the  sixtieth  of  an  hour.  Evidently  the  minute 
had  not  yet  gotten  into  the  daily  life  of  man. 

*  He  wrote  various  other  books,  notably  Gerocomica,  1724.  In  this  he 
alludes  to  the  [)ulse  watch  "to  be  made  by  making  the  middle  finger  of  the 
watch  large,  and  to  run  rovind  the  plate."  He  gives  in  this  book  also  tables 
of  his  pulse  and  of  weights  of  urine. 

f  Save  the  queer  chapter  on  the  Chinese  art  of  feeling  the  pulse,  which 
seems  to  have  taken  the  fancy  of  many  able  men. 

X  Ed.  of  1768,  p.  13. 

§  Falconer,  1796,  who  quotes  Kepler  as  to  piilse  of  man  70,  woman  80. 
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If  any  man  wishes  to  nourish  a  taste  for  cynical  criticism,  let  him 
study  honestly  the  books  of  the  18th  century  on  the  pulse  down  to 
Heberden  and  Falconer,  or  even  beyond  them.  It  is  observation 
gone  mmutely  mad  ;  a  whole  Lilliput  of  symptoms  ;  an  exasperating 
waste  of  human  intelligence.  I  know  few  more  dreary  deserts  in 
medical  literature,  from  the  essay  on  the  Chinese  Art  of  Feeling  the 
Pulse,  with  which  Floyer  loaded  his  otherwise,  valuable  essay,  to 
Marquet's  method  of  learning  to  know  the  pulse  by  musical  notes,  an 
art  in  which  he  was  not  alone.*  And  error  died  hard.  The  doctrine 
of  the  specific  pulses,  a  pulse  for  every  malady, 
although  rejected  by  De  Haen,  is  in  countless  vol- 
umes, and  survived  up  to  1827,  when  Ruccof 
dedicates  his  book  on  the  pulse  to  Sir  Henry 
Halford.  Meanwhile  whole  volumes,  like  Bryce 
on  Asthma, J  exist  without  a  pulse  or  breath  count ; 
but  farther  back,  in  a  queer  book  on  the  heart  by 
Bryan  Robinson,§  I  find  the  first  clear  statement 
of  the  proportional  relation  of  the  pulse  to  respi- 
ration. Even  those  among  you  given  to  reading 
the  authors  of  the  end  of  the  last  and  the  first 
twenty  years  of  the  present  century,  may  be  sur- 
prised to  learn  that  statements  of  the  numbers  of 
pulse  and  respiration  are  very  rare  in  Rush,  Cul- 
len  and  their  contemporaries.  Heberden |  and 
Falconer  who,  perhaps,  set  too  much  value  on 
pulse  counts,  made  no  impression  on  their  contemporaries.  In  Cor- 
visart  on  the  Heart  we  hear  little  or  nothing  in  this  direction,  and  in 
seven  hundred  pages  of  Laennec  there  is  one  pulse  count  and  no 
numeration  of  the  breathing.  It  seems  incredible  ;  but  not  until  the 
later  Fi-ench  school  developed  its  force  do  we  find  in  reports  of  cases 
the  beginnings  of  those  systematic  numerations  of  the  breath  and 
pulse  which  are  met  with  in  modern  cases. 

If  Gennan  science  had  been  as  much  the  fashion  as  German  litera- 
ture, the  remarkable  pulse  studies  of  Nick,^  1826,  would  have  sooner 
wrought  a  change  ;  but  it  was  not  until  a  later  day,  and  under  the 

*  As  witness  Robert  Fludd,  who  in  his  curious  treatise  on  the  pulse,  on  page 
37,  has  a  section  embodying  like  ideas. 

f  Eucco  on  the  Pulse,  London,  1837. 

X  Robert  Bryce,  London,  1807. 

§  Treatise  on  the  Animal  Economy,  Dublin,  1732. 

II  Heberden,  Med.  Trans.  Coll.  Phys.,  London,  1768. 

"Tf  Nick,  Beobachtungen  ueber  die  Bedingungen  unter  denen  die  Haufigkeit 
des  pulses  in  gesunden  Zustand  verandert  wird.    Tubingen,  1826. 
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influence  of  the  great  Dublin  school,  that  the  fanoiliar  figure  of  the 
doctor,  watch  in  hand,  came  to  be  commonplace. 

I  have  thought  it  well  to  illustrate  thus  fully  the  medical  history  of 
the  watch  as  an  instrument  of  precision.  How  small  but  how  essen- 
tial a  part  of  pulse  study  are  the  numerations  it  enables  us  to  make 
accurately,  you  all  well  know.  We  could  better  lose  this  knowledge 
than  the  rest  of  what  the  pulse  teaches,  and  yet  it  is  the  only  pulse 
sign  we  can  put  on  paper  Avith  perfect  precision,  as  Heberden  remarked 
an  hundred  years  ago. 

I  have  kept  you  long,  and  I  fear  may  have  been  wearisome,  but  this 
tale  of  the  growth  of  Precision  in  Medicine  is  not  without  its  moral. 
In  every  modern  century  were  men  who  sought  to  secure  it.  The 
true  rate  of  advance  in  medicine  is,  however,  not  to  be  tested  by  the 
work  of  single  men,  but  by  the  practical  capacity  of  the  mass.  The 
truer  test  of  national  medical  progress  is  what  the  country  doctor  is. 
How  useful,  how  simple,  it  seemed  to  count  the  pulse  and  respiration, 
or  to  put  a  thennometer  under  the  tongue,  and  yet  it  took  in  the  one 
case  a  century,  and  in  another  far  more,  before  the  mass  of  the  pro- 
fession learned  to  profit  by  the  wisdom  of  the  few. 

A  certain  sadness  surrounds  these  stories  of  medical  discovery.  I 
have  resisted  the  temjjtation  to  tell  you  more  of  Currie's  notable  essay, 
and  of  what  slight  notice  it  won  until  Hufeland  saw  and  proclaimed 
its  value.  The  fate  of  Avenbrugger,  the  inventor  of  percussion,  and 
of  his  little  book,  so  small,  so  terse,  so  wonderful,  is  yet  more  pitiful. 
He  foresaw  its  future  and  his  own,  saying  in  his  preface  (1760)  : 
"  Enim  vero  invidiam,  livoris,  odii,  obtrectationis,  et  ipsarum  calum- 
niarum  socii,  nunquam  defuerunt  viris  illis,  qui  scientias  et  artes  suis 
inventis  aut  illustrarunt  aut  perfecerunt." 

Avenbrugger  lived  on  to  see  his  famous  colleague,  De  Haen,  write 
his  fifteen  volumes  without  a  word  on  percussion.  Van  Swieten  did 
it  no  greater  justice.  In  his  huge  history  of  medicine,  Sprengel  men- 
tions it  as  rather  subtile.  Yet  were  the  contents  of  this  booklet  of 
twenty-two  pages,*  more  practically  valuable  to  man  than  all  these 
men  wrote  or  all  the  results  of  the  vast  and  bloody  campaigns  during 
which  it  slept,  until  in  1808,  one  year  before  the  grave,  contented 
music-loving  German  died  at  87,  Corvisai't  translated  it  into  French, 
and  proclaimed  its  undying  value  to  a  waiting  world. 

And  now  I  have  done.  It  seems  to  me,  as  I  reflect  on  what  I  have 
said,  that  I  have  told  you  a  long  story  of  neglected  inventions  or  dis- 

*  Avenbrugger's  book  was  printed  at  Vienna  in  1761.  It  was  first  translated 
into  French  by  Roziere  de  la  Chassagne.  This,  and  a  book  on  lung  disease  by 
the  translator,  shared  the  fate  of  the  original  treatise.  Corvisart's  translation 
was  in  1808.     So  long  slumbered  a  wonderful  invention. 
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coveries,  ending  sadly  in  repeated  failures  to  make  on  their  time  any 
permanent  impression  of  the  real  usefulness  of  the  work  accomplished. 
It  is  not  only  the  poet  who  has  to  wait,  and  may  never  see  the  morn- 
ing light  of  recognition  break  upon  his  genius. 

In  my  mental  wanderings  amongst  these  numberless  essays — these 
great  folios — which  are  too  often  but  splendid  monuments,  inclosing 
dead  and  forgotten  thought,  I  have  seen  how  strong  was  the  resurrective 
force  which  now  and  then  existed  in  some  little  essay  long  neglected, 
how  from  it,  as  from  seed,  arose  in  after  years  a  fresh  growth  of 
vitalizing  thought,  and  how  this  story  repeats  itself  over  and  over, 
until,  at  last,  what  one  knew  and  valued  becomes  the  riches  of  all. 

Assuredly  in  our  day  this  process  is  more  speedy  than  in  the  distant 
past.  But  be  this  true  or  not,  there  must  be  many  among  you  who 
know  that  apart  from  large  human  acceptance,  and  the  material  com- 
pensations of  professional  success,  there  is  that  in  the  mere  pursuit  of 
truth  which  mysteriously  rewards  from  day  to  day.  This  can  no 
public  or  personal  lack  of  recognition  destroy,  no  indifference  affect. 
I  doubt  not  that  such  consciousness  of  duty  done  must  have  sus- 
tained many  of  the  men  whose  failures  to  see  their  work  result  in 
larger  use  oppresses  one  Avho  reads  the  story  of  medical  discovery. 
Over  and  over,  they  predict  their  own  failure  to  mfluence  their  fellows. 
The  poet  is  grieved  by  the  indifference  of  his  contemporaries,  but  the 
physician  seems  to  be  made  philosophical  by  the  steadying  influence 
of  every-day  work,  so  that  not  Marcus  Aurelius  could  have  been  more 
content  than  A venb rugger,  whilst  a  half  century  passed  by  neglectful, 
and  would  not  see  the  more  than  royal  gift  he  offered  to  mankind. 
I  am  glad  to  think  he  was  happy,  and  to  know  that  for  all  of  us,  as 
for  him,  this  incessant  every-day  work  is  a  talisman  of  content,  a  fact 
which  none  know  better  than  those  to  whom  I  now  say,  at  last,  my 
thanks  and  my  farewell. 


APPENDICES. 


Note.— The  importance  of  the  thermometer  and  the  watch  in  the  acquirement  of  precision 
in  medical  diag'nosis,  justifies  the  following-  contributions  towards  their  more  complete 
history.  The  works  of  Fludd  and  Sanctorius  are  rare.  Few  will  have  the  courage  to 
search  them  as  I  have  done,  and  as  Dr.  Robins  has  done  for  me  with  even  more  assiduous 
cai-e.  The  sketch  of  Sanctorius,  for  which  I  had  gathered  the  material  is  largely  Dr. 
Robins'  work,  and  for  it,  and  many  of  the  translations  he  has  my  thanks.  Very  important 
additions  to  our  knowledge  of  Sanctorius  have  been  made  of  late  by  Prof.  Modistino  Del 
Gaizo  of  Naples,  and  from  his  two  essays  I  have  quoted  in  Appendix  I.  certain  facts  and 
conclusions. 


APPENDIX  A. 

FLUDD'S  "  SPECULUM  CALENDARIUM." 

Descriptions  of  this  piece  of  apparatus,  and  attempts  to  apply  its  principle 
to  the  solution  of  all  kinds  of  physical,  medical  and  metaphysical  problems, 
may  be  found  scattered  thi-ough  Fludd's  works.  The  description  which  I 
have  chosen  as  being  the  most  simple  and  complete  is  to  be  found  in  the  Phil- 
osophia  Moysaica,  published  at  Gouda  in  1638,  and  is  in  Cap.  2,  Lib.  i.,  Sec.  1. 
After  a  few  preliminary  remarks,  he  says: 

"  I  confess  that  I  found  it  perfectly  described  and  geometrically  drawn  in 
an  old  manuscript  at  least  fifty  years  of  age.  So,  in  the  first  place,  in  the 
form  under  which  I  found  it  in  the  aforesaid  ancient  record,  I  will  place  it 
before  you  ;  then  I  will  here  describe  the  shape  and  position  of  the  one  which 
is  commonly  known  and  used  amongst  us." 

• '  From  this  it  will  be  seen  that  these  two  differ  from  each  other  in  form 
only  and  not  in  substance  :  For  the  solar  rays,  by  their  own  heat,  acting  upon 
the  concave  globe  A  at  its  summit  (see  fig.  3  on  page  167),  cause  the  enclosed 
air,  rarefied  by  their  action  to  descend  through  the  tube  AB  into  the  vessel  of 
water  and  to  emerge  over  the  surface  of  the  water  in  the  form  of  bubbles  ; 
on  the  other  hand,  at  sunset,  and  on  the  approach  of  the  cold  night,  that 
enclosed  air  which  on  the  day  before,  in  the  presence  of  the  sun  and  by  its 
warm  action,  was  rarefied,  now  becomes  cold,  is  contracted  and  condensed. 
But  because  in  the  leaden  sphere  and  tube  there  is  not  enough  air  to  effect 
this  condensation  in  proper  proportion,  since  a  part  of  it  (as  has  been  said)  was 
exhaled  on  the  day  before,  that  a  vacuum  therefore  may  be  avoided,  as  much 
of  water  from  the  vessel  C  escapes  into  the  leaden  tube,  as  of  air  was  exhaled. 
Again,  when  the  sun  rises  on  the  next  day,  the  air  contained  in  the  glass 
globe  and  tube  is  rarefied,  and  then  expanding  drives  the  water,  which  had 
descended  into  the  tube,  into  its  former  place.  And  so  this  alteration  by  con- 
densation and  expansion  always  presents  itself  ia  the  same  manner  more  or 
less,  as  the  sixn  may  be  nearer  to  or  more  remote  from  us,  or  conformably 
with  the  wind  blowing  in  the  heaven,  be  it  cold  or  warm. 

"  The  same  also  takes  place  with  the  air  contained  in  the  second  speculum, 
for  the  globe  or  sphere  at  the  top  of  the  glass  is  full  of  air,  and  may  exactly  in 
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every  respect  be  compared  with  the  leaden  sphere,  just  as  the  upright  tube, 
which  ascends  from  the  water  and  is  joined  to  the  head,  may  be  exactly  com- 
pared with  the  cuTTed  tube  of  the  first  instriiment,  so  that  if  the  leaden  sphere 
were  placed  above  the  vessel,  and  the  curved  tube  made  straight,  so  that  it 
may  ascend  from  the  vessel  of  water  perpendicularly  to  the  leaden  sphere 
there  would  be  actually  no  difference  between  the  forms  or  figures  of  the 
first  and  second  machines  or  instruments. 

(Cap.  3.)  "In  the  first  place  it  is  to  be  observed  that  this  our  experimental 
instrument  is  composed  of  three  parts;  two  of  which  are  proper  to  the  nature 
of  the  insti-ument,  namely  the  Matratiizm  or  glass,  and  the  lower  vessel  full  of 
water,  into  which  the  stem  or  orifice  of  the  glass  ought  to  enter;  the  other 
part  is  entirely  incidental,  and  is  so  arranged  that  the  glass  is  sustauied  in  its 
perpendicular  position. 

"  With  regard  to  the  Matratium  or  glass,  it  should  have  a  fairly  lai'ge  round 
or  oblong  bulb,  with  a  long  and  narrow  neck,  whose  orifice  or  mouth  should 
be  proportioned  to  the  neck  and  made  and  adjusted  in  a  two-fold  manner. 
First,  its  neck  pei-pendicularly  placed,  is  to  be  adjusted  in  a  small  vessel  or 
bowl  full  of  water,  so  that  its  mouth  touches  the  bottom.  Secondly,  from  the 
surface  or  siimmit  of  the  water,  up  along  the  neck  of  the  glass  ascending  even 
to  the  globe,  we  ought  to  measure  until  we  come  to  the  globe  itself  be  it  long 
or  oval,  and  to  divide  that  neck  iuto  fifteen  parts,  in  the  middle  of  which,  at 
that  point  of  course  between  the  head  of  the  tube  and  the  surface  of  the  water 
which  is  below,  I  write  the  figm-e  I. ,  then  downward  descending  from  I.  and 
ascending  from  I.  I  count,  and  I  write  down  1,  3,  3,  4,  5,  6,  7.  Exempli  gra- 
tia :  (see  illustration.) 

"  With  regard  to  the  vessel  of  water,  that  also  with  the  representation  of 
the  tube  or  neck  of  the  glass  or  Matratium  descending  to  the  bottom,  you  have 
depicted  in  the  aforesaid  figure. 

"  And  now,  with  the  tube  of  the  Matratium  or  glass  thus  divided  into  parts, 
you  ought  to  prepare  and  regulate  the  glass  itself  in  the  following  manner,  so 
that  it  may  be  rendered  magnetic  and  atti-active  by  cold  ;  and  expulsive  and 
dilative  by  heat.  Take  therefore,  I  pray  you,  the  orifice  of  the  Matratium  in 
your  hands,  and  hold  its  head,  be  it  roimd  or  oval,  in  the  fire  tmtil  it  grows 
very  hot.  For  the  heat  of  the  fire  will  rarefy  the  air  enclosed  in  the  glass,  and 
will  cause  that  a  goodly  portion  of  that  rarefied  air  shall  escape  from  the  ori- 
fice of  the  glass,  and  it  will  remain  in  that  state  as  long  as  the  glass  remains 
at  that  degree  of  heat,  at  which  instant  if  you  suddenly  plunge  the  tip  of  the 
tube  into  the  water  of  the  vessel  of  the  instrument,  you  will  perceive  that  as 
the  Matratium  grows  cold,  so  also  the  water  in  tlie  neck  of  the  speculum  wUl 
ascend  little  by  little.  It  is  to  be  observed  also,  that  the  warmer  the  glass  is 
made,  the  higher  wUl  the  water  ascend  in  the  neck  of  the  glass,  when  cold  is 
brought  near  it,  because  the  more  the  air  is  rarefied  by  virtue  of  the  heat,  the 
less  will  be  the  proportion  of  air,  and  in  consequence,  a  greater  or  less  propor- 
tion of  water  will  be  drawn  up  into  the  neck  of  the  glass,  according  to  the 
greater  or  less  predominance  of  cold  in  the  external  air.  For  the  air  remain- 
ing in  the  glass  after  its  attenuation,  will  be  condensed  by  intense  cold,  and  in 
its  condensation  will  seize  and  draw  up  with  it  just  as  much  of  water  as  was 
expelled  of  air  from  the  surface  of  the  water  in  its  dilatation;  by  which  it  is 
manifest  that  they  are  deceived,  who  think  the  heat  to  have  been  the  occasion 
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of  the  attraction  of  the  water  upwards,  since  by  this  demonstration  it  may  be 
seen  what  the  action  of  the  heat  effects,  which  drive  the  water  downward 
from  that  i:)oint  to  which  the  cold  had  made  it  ascend.  However,  some  im- 
postors, that  they  may  render  the  thing  more  wonderful,  claim  the  liquid  or 
spirit  to  be  hidden  and  moved  by  itself  alone,  which,  shut  up  in  the  glass,  by 
a  certain  property  makes  the  water  in  the  glass  at  one  time  to  rise,  and  at 
another  to  fall ;  that  they  may  conceal  this  the  more  craftily,  they  are  wont 
to  color  the  enclosed  water  with  green  vapor  or  similar  colours.  What  per- 
tains to  the  incidental  portion  of  this  apparatus  can  be  arranged  and  made  in 
various  shapes,  or  in  whatever  form  or  position  may  please  us.  My  method, 
however,  of  making  it,  I  have  here  described." 


APPENDIX  B.    (1). 

How  ill  the  history  of  the  thermometer  has  been  written  may  be  seen  by  the 
following  extract  from  Science  Conferences,  S.  Kensington,  Physics,  1876,  p. 
125.  Here  it  will  be  seen  that  in  the  proceedings  of  the  Academia  del 
Cimento  is  evidence  that  Galileo  busied  himself  further  with  the  thermome- 
ter, using  wine  in  it  to  replace  water.  The  full  story  from  the  Saggi  would 
be  interesting.  Cm-ious  also  is  it  to  find  that  these  Italians  used  mercury  in 
their  thermometers,  and  so  anticipated  Fahrenheit. 

QUOTATIONS  FROM  "  SCIENCE  CONFERENCES,"  1876,  125. 

"  Before  speaking  of  the  Academia  del  Cimento,  it  will  not  be  out  of  place 
if  I  allude  to  certain  measuring  instruments  which  were  made  use  of  in  its 
researches,  and  which  are  to  be  found  described  in  the  "  Libro  de  Saggi''  as 
belonging  to  the  Acaderny  ;  but  some  of  which,  however,  were  made  before 
its  foundation,  according  to  the  directions  chiefly  of  the  Grand  Duke  Ferdi- 
nand II.  And  beginning  with  thermometers  it  is  usefiil  to  notice  how  even 
Galileo  had  substituted  wine  for  water,  which  by  freezing  easily  broke  the 
thermometrical  bulb ;  while  the  Grand  Duke  had  replaced  wine  first  of  all  by 
colored  alcohol;  and  aftei-wards,  in  order  that  the  deposit  thrown  down  by 
the  coloring  matter  on  the  inside  of  the  bulb  should  not  render  the  reading 
less  clear  he  substituted  natui-al  alcohol,  which  they  call  "  acquarzente." 
Here  is  a  series  of  thermometers  of  that  period.  But  I  must  teU  you  that  I 
have  only  brought  from  London  a  very  small  part  of  the  ancient  insti-uments 
existing  in  Florence.  This  is  the  thermometer  which  we  owe  to  the  Grand 
Duke  ;  it  is  called  the  "  cinquantigrado,"  because  it  was  divided  into  fifty 
parts  in  a  masterly  manner  by  means  of  these  little  grains  of  enamel  or  glass  ; 
and  it  is  exceedingly  interesting  to  observe  how  the  thermometrical  bulb  was 
constructed,  not  merely  in  a  spherical  shape,  but  even  in  the  cylindrical  one 
which  has  now  come  into  general  use  ;  as  you  may  see  in  this  second  ther- 
mometer, which  is  also  a  "cinquantigrado." 

As  to  the  way  of  dividing  them  into  degrees,  this  is  the  method  employed  : 
They  immersed  the  thermometer,  just  as  we  do,  into  melting  ice  or  snow,  and 
they  marked  the  point  to  which  the  alcohol  descended,  which  in  thermome- 
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ters  of  50°  was  about  13.5° ;  while  they  remarked  that  the  greatest  cold  of  Flor- 
ence could  reduce  it  on  some  occasions  even  to  7°.  Then  they  exposed  it  to 
the  rays  of  the  stm  in  mid-summer,  in  the  open  air,  without  any  object  of 
reflection  whatever  ;  in  this  case,  the  "  cinquantigrado  "  rose,  in  Florence,  to 
43°  at  the  highest,  and  in  the  shade,  at  the  same  season,  to  34° ;  so  that  the 
difference  between  melting  ice  and  the  extreme  heat  was  divided  into  30°, 
and  these  were  the  points  of  comparison  for  their  thermometers. 

Other  thermometers  were  then  constructed  with  arbiti'ary  scales  of  60,  70, 
100,  300,  or  even  400,  chiefly  by  Guiseppe  Morani,  called  on  account  of  his  art, 
"  il  Gonfia,"  who  was  famous  for  making  thermometers  of  50°  perfectly  simi- 
lar to  one  another.  And  such  do  some  of  those  existing  in  the  Royal  Museum 
of  Florence  still  remain. 

Here  is  a  thermometer  divided  into  470°  ;  and  in  this  other  one  the  bulb  is 
exquisitely  worked  so  as  to  form  a  hollow  branched  stand  full  of  alcohol.  To 
render  these  delicate  thermometers  less  fragile  here  is  another  shape  that  they 
sometimes  gave  to  the  tube,  by  twisting  it,  as  you  see,  spirally.  The  tube  of 
this  thermometer  is  230  centimetres  long,  and  yet  the  total  height  of  the  instru- 
ment is  but  33  centimeters.  Here  is  a  thermometer  on  which  is  marked  the 
exact  temperature  which  the  water  should  reach  in  order  to  be  fit  for  bathing 
in.  This  one,  is  rather  a  curiously  shaped  thermometer,  or  thermoscope  ;  we 
owe  it,  also,  to  the  Grand  Duke  Ferdinand  H. ;  it  is  described  in  the  "  Saggi 
dell'  Accademia  del  Cimento"  as  a  "thermometer  lazier,  or  more  slothful 
than  the  others."  The  tube  contains  alcohol,  besides  six  little  colored  glass 
balls.  At  the  temperature  of  melting  ice  these  little  balls  float.  At  10°  of 
their  70-grade  thermometer  one  of  the  balls  falls  to  the  bottom  ;  at  20°  a  second 
one  sinks,  and  so  on.  At  70°  they  are  all  at  the  bottom.  This  other  shape, 
like  a  small  frog,  used  to  be  given  to  similar  thermoscopes,  in  which  cases  the 
little  balls  were  regulated  so  as  to  mark  certain  degrees  of  temperature  nearer 
to  one  another.  The  thermoscope  was  tied  as  you  see,  to  the  pulse  of  a  sick 
person,  and  served  to  show  the  intensity  of  the  fever.  In  certain  experiments 
upon  the  amount  of  heat  transmitted  by  different  substances  which  were  first 
warmed  and  then  plunged  into  water,  it  is  mentioned  that  of  the  two  ther- 
mometers used,  the  one  of  alcohol,  the  other  of  mercmy,  the  first  to  show  any 
sign  was  the  one  with  mercury.  It  is,  nevertheless,  difficult  to  establish  the 
precise  date  at  which  mercury  thermometers  were  first  made. 


APPENDIX  B.     (2). 

The  following  account  of  the  improvements  made  in  the  thermometer  by 
the  Grand  Duke  Ferdinand  II. ,  is  taken  from  the  description  given  by  Father 
Urbano  Daviso  in  his  brochure  "  Pratiche  Astronomiche  "  annexed  to  "  Trat- 
tato  della  Sfera,"  and  quoted  by  De  Nelle  (lib.  cit.)  pp.  91-93. 

"  The  same  most  excellent  and  learned  Prince,  not  satisfied  with  the  perfec- 
tion to  which  he  had  brought  the  knowledge  of  the  proportion  of  the  weights 
of  bodies,  wished  also  to  settle  the  various  diffei-ences  of  their  cold  and  heat, 
and  has  been  so  successful  that  very  minute  differences  can  be  exactly  meas- 
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ured  by  him.  In  the  beginning  the  attempt  was  made  with  a  vase  full  of 
water  or  other  liquid,  in  which  was  plunged  perpendicularly  the  mouth  of  a 
long  and  very  thin  glass  tube,  which  at  the  upper  extremity  had  a  bulb  as 
large  as  an  orange.  This  bulb,  being  full  of  air,  and  partaking  of  the  condi- 
tions of  the  atmosphere  in  which  it  is  placed,  the  contained  air  conti-acts  or 
expands  as  the  heat  of  the  atmosphere  be  greater  or  less.  And  the  mouth  of 
the  tube  being  plunged  into  the  liquid,  it  is  not  possible  for  other  air  to  enter, 
and  the  liquid  rises  and  falls  in  the  tube,  showing  the  degrees  marked  upon  it 
according  to  the  differences  of  heat  and  cold.  It  is  necessary,  nevertheless, 
before  the  mouth  of  the  tube  be  plunged  into  the  liquid,  to  warm  with  the 
hands,  or  in  some  other  way,  the  air  which  is  in  the  bvdb,  for  the  purpose  of 
later  reducing  its  heat  and  thus  condensing  the  air  and  causing  its  liquid  to 
rise  to  a  certain  degree  towards  the  central  point,  and  then  descend  if  the 
atmosphere  be  wanner,  on  accoimt  of  the  greater  rarefication  of  the  air  in  the 
bulb.  This  instrument,  placed  in  a  room  shows,  with  its  ceaseless  movement, 
the  diminution  or  increase  of  the  air  which  is  in  the  room,  from  which  a 
thousand  useful  and  interesting  facts  may  be  learned.  But  his  Highness,  the 
Prince  was  not  satisfied  with  this  invention  alone,  but  endeavored  to  bring 
it  to  such  perfection  that  nothing  more  covdd  be  desired.  He  invented  a  small 
glass  vial,  with  a  neck  half-a-palm  in  length,  and  so  thin  that  the  empty  space 
(calibre)  would  hardly  contain  a  little  grain  of  millet.  This  vial,  filled  up 
with  well-refined  alcohol,  either  plain  or  colored,  and  in  sufficient  quantity 
to  rise  to  the  middle  of  the  neck,  and  with  the  mouth  hermetically  sealed, 
shows  by  the  rise  and  faU  of  the  alcohol  over  the  points  marked  on  the  neck, 
the  increase  or  diminution  of  the  heat  or  cold.  This  second  instnament  has 
many  advantages  over  the  first,  because  it  not  only  shows  the  quality  of  the 
atmosphere  but  also  that  of  any  liquid  in  which  the  aforementioned  bulb  may 
be  plunged.  In  this  way  can  be  determined  which  of  two  liquids  may  be  the 
warmer  or  colder,  how  water,  a  room,  or  a  stove  may  be  heated  to  a  certain 
degree,  and  there  be  maintained,  which  knowledge  may  be  brought  to  such  a 
point  that  we  may  know  when  a  body  has  reached  the  proper  perfection  when 
being  cooked.  By  these  operations  we  can  almost  say  that  the  Chemical  Art 
has  been  brought  to  entire  perfection.  In  the  same  manner,  with  the  same 
kind  of  instrument,  and  one  made  in  the  same  proportions,  we  may  ascertain 
the  heat  and  cold  of  any  region  or  place  whatever,  a  previous  observation 
having  been  made  ;  also,  standing  in  a  room,  we  may  know  that  the  rivers  and 
springs  are  frozen,  and  the  thickness  of  the  ice  formed  in  one  night.  In  the 
winter,  his  Highness  the  Grand  Duke,  when  rising  in  the  morning,  by  exam- 
ining this  instrument,  can  readily  ascertain,  by  comparison  with  previously- 
made  observations,  whether  the  cold  be  greater  in  this  or  that  place  than  in 
Florence  or  wherever  his  Highness  may  be,  and  in  what  degi-ee.  By  this 
means  it  has  been  found  that  the  water  of  wells  and  springs,  as  well  as  the  air 
of  cellars,  caves,  and  other  underground  places,  which  in  the  winter  seems 
warmer  than  in  summer,  is  of  the  same  quality  at  the  one  time  as  the  other. 
For  this  reason  we  are  led  to  affirm  that  the  difference  lies  in  the  atmosphere 
which  suiTotmds  us,  which  alters  our  sensibUity,  and  not  in  the  changes  of  heat 
and  cold  in  them." 
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APPENDIX  C. 

The  following  quotations  from  Kepler's  Opera  Omnia  are  taken  from  the 
edition  of  1857,  edited  by  Dr.  Ch.  Frisch,  and  to  which  my  attention  was 
called  by  Prof.  Asaph  Hall,  of  the  National  Observatory,  Washington. 

On  page  334  of  Vol.  ii.,  Kepler  says,  1604. 

"  But  in  one  hour  there  are  3600  seconds,  in  12  hours  the  sum  is  43,200  sec- 
onds. Now  what  is  the  proportion  of  one  to  fifty  thousand  ?  Evidently  im- 
perceptible. Likewise,  from  number  112  of  the  fovirth  (book)  of  Vitello,  when 
a  visible  object  remains  for  a  perceptible  time  in  the  same  perceptible  place, 
it  is  considered  to  be  at  rest.  But  this  is  true  of  the  stars.  For  a  moment,  it 
may  be  one  second,  the  smallest  division  of  an  hour  (which  generally  is  equal 
to  a  pulsation  of  the  arteries)  is  a  perceptible  time,  but  a  place,  even  the  curve 
of  one  eye  in  width,  cannot  be  seen  without  the  use  of  an  instrument."  The 
above  passage  I  found  to  be  obscure,  nor  did  it  seem  less  so  to  Dr.  Hall. 

Page  337  of  Vol.  vi.,  published  in  1618. 

"  Quibus  argumentis  probatur  fixarum  sphteram  non  moveri?  That  it  is 
not  turned  ro\md  a  center  and  axis  has  been  shown  in  Book  I.  For  as  much 
of  this  as  meets  the  eye  we  are  acustomed  to  assign  entu-ely  to  the  earth. 
Other  arguments  may  be  sought  for  there,  pages  168,  et  seqq.  Two  only  we 
repeat  as  pertinent  in  this  connexion.  One  from  celerity.  For  if  the  outer- 
most sphere  has  in  diameter  at  least  4,000,000  diameters  of  the  sun,  the  long 
circumference  will  be  12,566,370  ;  which  if  the  whole  be  revolved  in  24  hours, 
in  one  (horn-)  523,600  (diameters)  wiU  be  revolved  in  one  minute,  8727,  in  one 
second  (which  generally  equals  the  pulse  of  a  man)  there  will  cross  145  diam- 
eters of  the  sun,  which  is  equal  to  not  less  than  thirteen  thousand  German 
miles  ;  and  so  in  the  space  of  time  in  which  the  artery  in  a  double  pvdse  dilates 
once,  and  again  contracts,  the  largest  circles  will  be  revolved  seventy- 
five  himdi-ed  thousantl  miles,  and  Saturn,  in  a  two  thousand  times  narrower 
orbit,  passes  generally  through  4000  miles." 


APPENDIX  D.    (1). 

SANCTORIUS. 

The  interesting  relation  of  Sanctorius  to  the  early  efforts  at  instrumental 
precision  in  medicine  justify  me  in  putting  on  paper  all  that  we  know  of  this 
physician.  The  following  data  are  derived  from  three  sources,  viz:  (1).  The 
Oration  of  Arcadio  Capello,  delivered  in  1749  and  published  in  a  rare  pamph- 
let in  1750  (a  copy  of  which  is  in  the  Royal  University  Library  at  Padua) ;  (2). 
An  unpublished  MS.  in  the  shape  of  a  letter  from  Girolamo,  Marchese  di  Gra- 
visi,  to  the  Marchese  Giampaolo  Polesini,  dated  1791,  and  entitled  "  Memorie 
intorno  al  Santorio."  A  copy  of  this  is  in  the  Royal  University  Library  at 
Padua,  and  a  copy  of  that  copy  has  been  added  to  the  Library  of  the  Surgeon- 
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General  of  the  United  States  Army  at  "Washington  ;  An  interesting  brochure 
entitled  ' '  Ricerche  Storiche  intomo  a  Santorio  Santorio  ed  alia  Medicina 
Statica,"  by  Prof.  Modestino  del  Gaizo,  published  at  Naples  in  1889,  and  which 
contains  all  that  is  known  of  Sanctorius. 

Santorio  Santorio  was  the  elder  son  of  Antonio  Santorio  and  Elizabetta  Cor- 
doni  his  wife,  and  was  bom  at  Capo  de  Istria  on  the  29th  of  March,  1561  (ac- 
cording to  Gravisi ;  Capello  makes  the  date  April  4th,  1561,  and  Prof,  del 
Gaizo  gives  no  date  beyond  that  of  the  year).  Capello  claims  that  the  famUy 
was  of  noble  origin,  but  Gravisi  speaks  of  Antonio  Santorio  as  being  a  native 
of  Spilinibergo  in  the  province  of  Friuli,  who  became  a  soldier,  and  in  1548 
removed  to  Capo  d'  Istria  where  he  held  the  position  of  Chief  of  Ordnance 
(Sopromassaro  alle  Munizione  e  di  Bombardiero),  and  was  the  first  of  his  name 
there. 

In  1575  Sanctorius  (as  he  generally  called  himself)  left  Capo  d'  Istria,  and 
proceeded  to  Venice,  where  he  spent  a  year,  and  thence  to  Padua,  where  he 
became  a  student  in  the  celebrated  university.  He  followed  courses  in  Med- 
icine under  Professor  Bernardino  Patemo,  and  in  Physics  under  Professor 
Giacomo  Zabarella.  His  later  writings  show  that  he  was  also  proficient  in 
Greek,  which  he  probably  acquired  under  Zabarella,  who  was  a  famous  Greek 
scholar. 

After  a  seven  years'  com-se,  Sanctorius  received  in  1583,  the  degi-ee  of  Doc- 
tor of  Medicine  ;  for  three  years  thereafter  he  applied  himself  to  clinical  study 
and  was  then  admitted  to  general  practice.  In  1589  he  received  a  public  med- 
ical appointment  at  Capo  d'  Istria,  with  a  stipend  of  200  ducats  per  annum. 
Several  years  later  he  was  offered  a  professorship  in  Poland ;  whether  he 
accepted  this  offer  or  not  is  imcertain  ;  Capello  claims  that  he  did,  and  that 
he  rose  to  considerable  emiuence  there,  and  in  this  opinion  Prof,  del  Gaizo 
concurs.  Without  doubt,  however,  he  was  about  this  time  in  foreign  parts, 
as  he  speaks  in  his  works  of  observations  made  in  Hungary  and  Croatia. 

In  1602  his  first  book  ''  3Iethodi  Vitandorum  Errarum  omnium,  etc,"  was 
published  in  eighteen  parts  in  Venice,  passed  through  several  editions,  and 
was  finally  published  with  the  addition  of  another  part  (De  inventione  reme- 
diorum)  in  Geneva  in  1631.  In  1611  he  was  appointed  to  the  professorship  of 
Theoretical  Medicine  in  the  University  of  Padua,  the  chair  having  remained 
vacant  since  the  death  of  Orazio  Angenio  in  1603,  and  the  same  year,  by 
a  "  ducal  decree,"  he  was  made  professor  in  chief  with  a  stipend  of  800 
ducats. 

In  1612  appeared  his  "  Commentaria  in  Artem  Medicinalem  Galeni,"  and  in 
1619  he  published  his  best  known  work,  "  Statica  Medicina,"  in  which  he 
formulated  the  laws  of  natural  insensible  perspiration,  which  he  had  discov- 
ered. This  book  was  savagely  attacked  by  one  Ippolito  Obrizzi  of  Ferrara, 
who  wrote  a  pamphlet  entitled  ' '  Staticomastix,  sive  Staticce  Medicince  demol- 
ito."  Sanctorius,  in  his  turn  "demolished"  the  Staticomastix  in  the  next 
edition  of  his  book.  The  ''Statica  Medicina"  passed  through  twenty  editions, 
and  was  translated  into  Italian,  French,  German  and  English. 

In  1616,  by  a  "  ducal  decree,"  Sanctorius  was  elected  president  of  a  new  col- 
lege founded  in  that  year  at  Padua,  and  in  1617  lie  was  reelected  (his  term 
having  expired)  to  his  original  Professorship  in  the  University  of  Padua.  A^ 
far  as  can  be  ascertained,  he  seems  to  have  held  both  positions  contempora- 
neously. 
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In  1622  he  resigned  his  professorships  and  removed  to  Venice,  but  the  Uni- 
versity continued  his  stipend  as  a  pension.  In  1625  he  published  his  "  Com- 
mentaria  in  Primam  Fen  primi  libH  Canonis  Avicennae,"  so  often  referred  to 
in  tlie  text,  and  in  whicli  are  described  the  Pulsilogia,  Thermometers,  and  Hy- 
grometers with  which  he  had  been  experimenting,  as  well  as  a  primitive 
Trocar  and  Canvda,  an  instrument  for  removing  Vesical  Calculi,  and  a  bed  for 
medical  pvirposes. 

In  1630,  when  Venice  was  vexed  with  a  pestilence,  the  care  of  the  public 
health  was  entrusted  to  the  veteran  Sanctorius,  and  when  the  plague  was  over 
he  made  a  report  to  the  Health  Officer  of  the  City  which  is  still  preserved  in 
the  General  State  Archives.  A  copy  of  this  interesting  document  is  given  by 
Prof,  del  Gaizo  in  the  appendix  to  his  book  before  quoted. 

In  1632  in  collaboration  with  Theobaldus,  Sanctorius  published  his  last  book, 
"  Consultatio  de  Uthotomia,  seu  Calculi  Vesicae  sectione." 

This  remarkable  man  died  in  Venice,  Februaiy  26th,  1636,*  and  was  buried 
in  the  cloisters  of  the  Church  of  the  Servi.  On  his  tombstone  was  the  follow- 
ing inscription  : 

Ossa 

Sanctorii  de  Sanctoriis 
Is  Olim  Theoricus  Ord. 

Primge  Sedis 

In  Gymnasio  Patavino, 

Vixit  Annis  LXXIII, 

Menses  XI,  Dies  III, 

Obut  vi.  Kal.  Martii  MDCXXXVI. 

Hora  III  Noctis. 

A  bust  of  Sanctorius  was  placed  in  the  same  chui-ch  with  the  following  in- 
scription. 

Sactorio  Santorio 

Omni  Virtutu.     Morug  suavitate 

Viro  Gravissimo 

Qui  Med""  in  P*  Sede  Patavi  P.  An"*  14  Pf  essus 

Cum  Universitatem  ilia  Doctrina  e  eada 

Venetiasque  Medendi  Arte 

Tot  Orbe  Libr'«  Edit'^  et  Fama  Mire  Lustra"' 

Venetys  unica  oiu  voce  Celebris 

In  Memoria  Posteror  Celebrior 

Abiturus  Obyt 

Elisabeta  Neptis  in  Meritoru  Decus 

Ex  Test" 

P.  Q.  P. 

It  is  interesting  to  follow  up  the  ultimate  fate  of  these  monuments.  In  the 
early  part  of  this  century  the  Church  of  the  Servi  was  destroyed  by  Napoleon, 
and,  del  Gaizo  tells  us,  the  bones  of  Sanctorius  were  entrusted  to  a  physician, 
one  Francesco  Aglietti,  who  preserved  them  and  the  bust,  until  they  were 
placed  in  the  Atrium  of  the  Ateneo  Veneto,  where  they  still  remain. 

*  Here  again  the  biographers  differ  in  their  dates,  as  Capello  makes  the  date  March  6th, 
1636. 
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There  is  another  bust  of  Sanctorius  with  a  different  inscription  in  the  Church 
of  II  Santo  at  Padua.  This  inscription  is  given  in  full  in  the  memou"  by  Gra- 
vlsi,  and  yet  another  inscription  was  placed,  we  are  told,  in  the  Cathedral  at 
Capo  d'  Istria. 

Sanctorius  left  a  considerable  fortune  to  be  divided  amongst  his  heirs.  One 
of  his  legacies  was  an  annuity  of  fifty  ducats  to  the  CoUege  of  Medicine  in 
Venice,  wliich  bequest  was  for  a  time  annually  celebrated  by  a  public  com- 
memoration, with  an  oration  in  his  praise. 

Whatever  question  of  priority  there  may  be  as  to  the  invention  of  the  ther- 
mometer and  the  pulsilogium,  there  can  be  no  doubt  that  Sanctorius  was  the 
first  physician  who  applied  the  principles  Avhich  they  illustrate  to  the  matter 
of  diagnosis,  and  in  this  as  in  many  other  matters  he  was  for  success  too  many 
years  in  advance  of  the  knowledge  of  his  age.  The  instruments  which  he 
describes  in  his  "  Co?nmenfa77a,"  include  some  wliich  are  marvelously  like 
those  used  at  the  present  day  ;  one  of  them  which  he  calls  ' '  instrunientum 
quo  extrahuntur  ilia  quae  occludant  meatum  externum  auditus,"  is  by  no 
means  unlike  the  modern  Gross'  ear  instrument,  whilst  the  "  instmmentum 
quo  extrahimus  aquam  hydropicorum  per  imabilicum,"  is  in  no  wise  different 
from  our  trocar  and  canula  save  in  its  cnideness.  Credit  must  also  be  given 
to  him  for  his  attempt  to  measure  the  amount  of  aqueous  vapor  in  the 
atmosphere  by  means  of  the  elementary  hygroscope  which  he  invented  ;  this 
same  hygi'oscope  he  also  used  clinically,  applying  it  to  the  surface  of  the 
patient  and  endeavoring  by  its  use  to  estimate  the  amount  of  sweat  excreted 
in  a  given  period.  He  was  as  truly  a  progressive  physician  in  his  age  as  the 
man  who  to-day  resects  the  intestine  or  taps  the  ventricles  of  the  brain  with  a 
hypodermic  syringe. 

Of  his  opposition  to  astrologj^  and  of  his  remarkable  opinions  in  regard  to 
the  true  theory  of  vision  I  have  found  myself  unable  to  speak  at  proper  length. 
I  still  hope  that  some  Itahan  physician  will  give  us  such  a  Ufe  of  Sanctorius 
as  Henry  Morley  has  written  of  Jerome  Cardan.  From  what  Prof,  del  Gaizo 
has  discovered  and  what  I  myself  easily  found  at  Venice  and  Padua  I  suspect 
that  there  must  be  still  valuable  material  as  yet  unti-aced. 

It  has  been  justly  said  by  one  of  his  own  counti-ymen  that  with  Sanctorius 
began  a  new  formative  epoch  in  Medicine  ;  many  of  his  inventions  were  soon 
forgotten  or  disused,  but  the  effect  of  his  "  Statica  Medicina,'''  was  more  last- 
ing, and  his  proof  of  the  insensible  perspiration  valuable  in  many  ways.  Bag- 
livi's  excessive  estimate  of  his  value  but  echoes  the  voice  of  his  time.  '■  Stat- 
ica Sanctorii,  et  cii'culatio  Sanguinis  Harvejana  simt  duo  pola,  quibus  uni versa 
regitur  Medicinae  moles  hisce  inventis  restituta  et  confirmata  ;  reliqua  potius 
illam  exornant,  quam  augent." 


APPENDIX  D.     (2). 

The  descriptions  of  the  primitive  thermometer  and  pulsilogium  which  fol- 
low, are  taken  from  Sanctorius'  "  Commentaria  in  Primam  Fen  Primi  Libri 
Canonis  Avicennae,"  from  the  edition  published  in  Venice  in  1625.  This  vol- 
imie  has  no  pagination,  but  the  coliunns  are  numbered  and  lettered  ;  the  ref- 
erences therefore,  are  to  these  numbers  and  letters. 
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Cohinin  21. 

"  For  a  long  time  I  have  been  deliberating  in  what  manner  the  amount  of 
disease  could  be  determined  from  any  region  whatever.  I  have  contrived 
four  instruments. 

"  The  first  is  my  pulsilogium  by  which  with  mathematical  certainty,  and  not 
by  conjecture,  I  can  measure  the  utmost  degrees  of  variation  of  the  pulse  both  as 
to  frequency  and  as  to  slowness,  of  which  instrument  I  have  given  some  account 
in  lib.  5  of  my  Meth.  With  the  aforesaid  pulsilogium  I  have  found  this  to  be 
easily  done,  as  is  explained  in  the  first  figure.  It  is  composed  of  a  little  cord 
made  of  linen  or  silk,  to  which,  as  may  be  seen,  is  fastened  a  leaden  bullet, 
which  being  struck,  if  the  cord  be  long,  the  motion  of  the  bullet  will  be  slower 
and  less  frequent,  if  the  cord  be  short,  its  motion  will  be  quicker  and  more 
frequent.  When  therefore  we  wish  to  measure  the  frequency  or  slowness  of 
the  pulse,  we  drive  the  bullet  with  the  fingers,  lengthening  or  shortening  the 
cord  tmtil  that  point  be  reached  where  the  motion  of  the  bullet  exactly  coin- 
cides with  the  pulse-beat  of  the  artery  ;  which  being  found  in  a  certain  region 
to  be  70  in  degree,  shown  by  a  white  line  on  the  bullet  itself  at  the  point  C. 
This  degree  being  kept  in  mind,  again  on  the  same  or  on  the  follo^ving  day, 
we  can  make  trial  with  the  same  instrument  whether  the  pulsation  of  the 
same  arteiy  be  a  veiy  little  quicker  or  slower  ;  we  say  '  a  very  little,'  because 
in  the  use  of  this  insti'ument  we  do  not  seek  those  marked  differences  of  rapid- 
ity or  slowness  of  pulsation  wliich  can  be  carried  in  the  memory  of  the  physi- 
cian, but  rather  those  veiy  slight  ones  of  which  the  differences  between  one 
day  and  another  are  barely  noticeable.  For  the  same  purpose  is  another  simi- 
lar instrument  of  which  a  representation  may  be  seen  in  fol.  78,  figure  E.  But 
it  is  to  be  noted  that  the  impelling  of  the  leaden  bullet  by  a  greater  or  less 
force  does  not  change  the  slowness  or  frequency,  because,  in  striking  it,  what 
is  lost  in  space  is  gained  in  force.  With  such  an  instrument  we  can  meas- 
ure the  pulse  in  a  state  of  health  ;  then  in  time  of  disease  we  note  the  depart- 
lu-e  from  the  natural  state,  which  is  especially  necessary  in  diagnosis,  progno- 
sis, and  treatment.  By  this  means  we  can  recognize  the  difference  between 
a  slow  and  a  weak  pulse,  in  which  thing  physicians  are  often  deceived  ;  the 
difference  being  that  in  fevers  the  weak  pulse  does  not  decrease  in  frequency, 
whereas  the  slow  pulse  abates,  which  abatement,  so  slight  is  it,  cannot  be 
perceived  by  physicians  without  an  insti'ument,  and  in  prognosis  they  are 
often  mightily  deceived.     But  of  its  other  use  in  its  own  place. 

"2.  The  figm-e  is  a  glass  vessel  with  which  with  the  greatest  care  we  can 
hourly  measure  a  cold  or  hot  temperatui-e,  and  can  ascertain  with  precision 
hour  by  hom-,  how  much  the  temperature  has  departed  from  the  normal  state 
previously  measured.  This  vessel  was  proposed  by  Hero  for  another  pui-pose; 
we  however  have  adapted  it  for  ascertaining  the  coldness  and  warmth  both  of 
the  atmosphere,  and  of  all  parts  of  the  body,  and  for  recognizing  the  degree  of 
heat  of  fever-patients.  This  is  done  in  two  ways:  in  the  first,  the  patients 
grasp  with  the  hands  the  upper  part  of  the  glass,  marked  D  ;  in  the  second, 
they  touch  the  same  part  of  the  glass  with  the  mouth,  breathing  out  as  is  shown 
in  Fol.  219,  first  instrument.  This  is  done  during  a  certain  brief  period,  say  ten 
vibrations  of  the  pvdsilogium,  that  we  may  be  able  on  the  following  day  to 
ascertain  whether,  during  the  same  period,  the  same  water  being  used,  it  de- 
scends to  the  same  point.     By  the  action  of  cold  it  does  not  ascend  further 
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than  O,  on  the  other  hand,  by  the  action  of  heat,  the  air  being  rarified,  it 
descends ;  then  we  can  determine  whether  the  patient  be  the  better  or  the 
worse,  when  the  differences  are  so  slight  as  scarcely  to  be  apprehended  by 
physicians  without  an  instrument,  and  thus  they  may  be  led  asti'ay  in  diagno- 
sis, prognosis,  and  treatment.  But  in  the  book  on  instruments  we  have  set 
forth  the  other  uses  and  the  other  and  divers  vessels  of  glass  adapted  to  this 
purpose.  x-  *******  * 

Column  77. 

"  Figure  D  is  the  pulsilogium  which  we  have  invented,  by  which  we  meas- 
ure not  only  the  time,  but  also  the  frequency  and  slowness  of  the  pulse.  In 
this  instrument  are  seven  degrees  of  the  differences  of  frequency  and  slow- 
ness, which  are  observed  by  means  of  the  index  (radius).  Then  each  degree 
(gradus)  is  divided  into  seven  minutes,  which  are  distinguished  by  the  small 
index  (radiolum).  The  construction  of  this  instrument  we  have  described  in 
the  book  on  the  instruments  for  physicians." 

"  Figure  E  is  likewise  a  measiu-e  by  wliich  with  great  exactness,  we  make 
the  same  observations.  B  is  a  cord  to  which  is  affixed  a  leaden  bullet  E, 
which  being  impelled,  as  the  cord  be  shorter  is  moved  more  quickly,  as  it  be 
longer,  move  slowly  and  less  often.  The  index  of  the  degree  of  the  velocity 
or  slowness  is  the  letter  O." 

Column  364. 

' '  By  means  of  the  proposed  cotyla,  we  have  a  method  of  ascertaining 
whether  the  systole  of  the  pulse  be  more  rapid  than  the  diastole,  wliich  before 
us  (as  far  as  I  know)  has  been  known  of  no  one.  Of  what  use  may  be  tliis 
knowledge,  can  be  gathered  from  Galen  (Cap.  32,  Artis.  Med.)  where  he  ti'eats 
of  the  hot  and  moist  heart,  for  he  has  these  words  :  '  In  the  foul  and  decay- 
ing fluids,  the  expirations  are  greater  and  swifter,  and  the  systole  of  the  artery 
in  the  pulses  is  more  rapid.'  From  a  systole,  therefore,  more  rapid  than  dias- 
tole, Galen  concludes  that  excessive  moistui'e  and  foul  and  putrefying  humors 
predominate.  Therefore  when  the  systole  is  more  rapid  than  the  diastole,  it 
will  proceed  from  the  parts  drying  up,  when  it  is  slower,  from  the  parts  grow- 
ing moist.  Which  being  imknown,  the  physician  m411  not  be  able  to  determine 
from  the  pulse  whether  it  indicates  a  moistening  or  a  drying.  There  is  no 
one  who  does  not  know  of  how  much  moment  this  is.  The  method,  therefore, 
of  measuring  the  swiftness  and  slowness  of  the  systole  (which  is  most  difficult 
because  the  systole  does  not  reach  our  fingers  touching  the  pulse)  is  deduced 
from  the  expiration  ;  the  faster  this  be,  the  more  rapid  will  be  the  systole  ; 
and  so  the  faster  inspiration  be,  the  more  rapid  also  will  be  the  diastole.  Now 
the  method  of  measuring  inspiration  and  expiration  is  shown  in  the  proposed 
instrument ;  for  we  may  measure  the  expiration  with  great  ease,  fii-st  with 
the  hand  pressed  to  the  chest ;  then,  with  the  thread  to  which  the  little  leaden 
ball  has  been  affixed,  and  of  the  proper  length,  we  may  observe  the  movement 
and  rest  of  the  respiration  ;  we  say  '  of  proper  length,  because,  the  longer  it 
be,  the  slower  will  be  the  motion  ;  seeing  that  between  inspiration  and  expira- 
tion the  arteiy  will  pulsate  twice,  and  in  many  persons  three  times,  it  is  suf- 
ficient therefore  that  we  know  that  if  expiration  be  more  rapid  than  inspira- 
tion, the  systole  of  the  pulse  also  will  be  more  rapid,  because  expiration 
13 
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corresponds  in  its  amovint  to  systole,  and  inspiration  to  diastole,  which  being 
known  beforehand  we  may  judge  from  the  pulse  whether  the  moist  or  dry 
humors  predominate." 

From  "  Commentaria  in  Primam  Fen,  etc."    Col.  219,  C. 

"  We  may  recognize  the  warmth  or  coldness  of  the  heart  by  means  of  seven 
instruments.  In  the  fii'st  and  second  we  thus  ascertain  the  heat  of  the  heart. 
In  the  mouth  is  placed  the  upper  part  of  the  instrument,  which  is  round  like 
a  little  sphere,  and  is  held  in  the  mouth  through  the  space  of  three  or  four 
vibrations  of  the  pulsilogium,  with  which  we  measui'e  the  pulse.  The  third 
instrument  is  like  a  flattened  cotyla,*  from  which  hangs  a  thread  to  which  a 
leaden  bullet  is  attached.  Of  the  f mirth  we  have  treated  before.  Then,  the 
water  contained  in  the  first  and  second  instruments  being  reduced,  the  gi'eater 
the  heat  of  the  heart  be,  the  more  will  it  descend  and  thus  indicate  the  furthest 
differences  of  heat;  and  thus  by  daily  experiment  we  may  ascertain  whether 
the  heat  of  the  heart  increase  or  decrease  ;  and  this  is  of  the  utmost  value, 
especially  in  fever-patients. 

"  The  upper  part  of  the  fifth  instrument  is  applied  to  the  region  of  the 
heart,  the  same  observations  being  made,  as  with  the  two  first  instruments. 
Thence  we  may  at  once  learn  whether  the  heat  of  the  heart  increase  or  de- 
crease, or  remain  stationary.  In  the  same  manner,  the  instrument  being 
applied  to  different  parts  of  the  body,  w^e  may  ascertain  at  any  moment  of  the 
hour  what  may  be  the  intensity  or  declination  of  the  heat.  Moreover,  we 
measure  the  time  of  the  application  by  the  vibrations  of  the  third  or  fourth  in- 
strument, as  has  been  said. 

"  By  the  sixth  glass  instrument  we  can  easily  measure  the  heat  of  the  heart 
by  breathing  once  and  violently  from  the  open  mouth  into  the  upper  part  of 
the  glass  which  is  concave,  which  expiration,  if  it  be  warm,  will  cause  the 
water  to  descend  more  or  less,  as  the  heat  of  the  heart  be  more  or  less  intense. 
For  a  hot  expiration  will  heat  the  glass,  the  heated  glass  wUl  rarify  the  air, 
the  rarified  air  will  force  the  water  downward  to  a  fixed  degree.  By  the  use 
of  this  instrument  also,  a  comparison  of  heat  caa.  be  made,  and  especially  of 
the  fever  of  one  day  with  that  of  another,  or  of  that  of  one  paroxysm,  with  that 
of  another.  Whence  we  may  with  certainty  ascertain  whether  the  heat  of 
the  fever  increases  or  decreases,  and  through  what  degrees. 

"  In  the  seventh  instrument,  the  upper  sphere  is  grasped  by  the  hand,  which 
is  allowed  to  remain  during  fixed  vibrations  of  the  third  instrument,  which 
being  observed,  we  may  note  what  may  be  the  heat  both  of  the  sound  and  of 
the  infirm,  and  whether  the  well  or  the  sick  gain  or  lose  heat. 

"  But  in  observations  with  the  aforesaid  instruments,  skill  in  the  use  of  each 
pulsilogium  is  required.  In  the  third,  from  which  hangs  the  thread  to  which 
is  affixed  the  leaden  bullet,  the  longer  or  shorter  that  thread  be,  the  slower  or 
more  frequent  are  the  vibrations.     By  as  much  as  the  thread  be  long,  by  so 

♦  COTYLA  (Anat.)  KOTvTiri  Col'-y-la,  Cos'-ty-le ;  the  same  as  Acetabulum.  A  hollow  or  cavity 
in  a  bone,  which  receives  the  head  of  another  bone,  and  particularly  the  cotyloid  cavity 
KOTvh/,  signilled  a  drinking  cup,  and,  indeed,  anything  hollow,  as  the  hollow  of  the  hand. 
(Dunglison's  Medical  Dictionary.) 
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much  the  slower  and  less  frequent  will  he  its  motion  ;  hy  as  much  as  it  be 
short,  by  so  much  will  the  motion  be  quicker  and  more  frequent ;  moreover 
the  greater  and  less  slowness  and  frequency  can  be  recognized  by  the  degi'ees 
which  are  shown  by  the  index  of  the  pulsilogium. 

"The  same  purpose  is  subserved  by  the  fourth  instrument,  with  which,  iu 
like  fashion,  we  measure  both  the  space  of  time,  and  the  frequency  and  slow- 
ness of  the  pulse.  Moreover,  anyone,  ^vith  these  pulsilogia,  is  able  to  fix  in 
memory  the  motion  and  rest  of  the  pulse,  and  thence  to  make  a  comparison 
of  the  liulse  of  to-day  with  that  of  to-morrow  or  yesterday.  Whence  we  may 
learn  on  what  day  and  at  what  hour  the  sick  Avill  approach  or  depart  from 
the  normal  state.  We  may  add  that  no  physician  is  created  with  such  re- 
markable skill,  that  without  the  aid  of  the  pulsilogium  he  can  retain  in  his 
memory  the  smallest  differences  of  motion  and  rest  of  the  ai'tery;  so  that  that 
which  other  physicians  acquire  by  conjecture  concerning  the  motion  of  the 
pulse,  we  are  able  to  attain  unerringly  bj^  the  infallible  skill  of  the  pul- 
silogium." 

Fi'om  "  Commentaria  in  Primam  Fen  etc."    Col.  31. 

' '  Then  we  have  two  methods  of  measuring  dryness  and  moisture  when  they 
depart  from  the  natural  state.  Of  this  we  have  made  mention  in  the  fourth 
aphorism  of  the  second  section  of  our  statics. 

"  The  first  method  is  explained  by  the  third  figure  (Sec  Fig.  16) ;  in  this  a 


Fig.  16. 


cordis  drawn,  or  if  you  please,  a  line  of  gut,  but  it  must  be  coarse.  This  cord 
is  applied  to  the  belly  or  other  parts,  and  in  the  midst  is  placed  a  leaden  bullet,- 
and  near  by  a  scale  is  marked.  When  the  atmosphere  is  moist  the  cord  is 
contracted.  When  it  is  dried  by  the  north  wind  it  is  relaxed.  Sometimes  a 
south  wind  so  moistens  and  contracts  the  cord  that  the  bullet  is  drawn  even 
to  the  letter  A;  when  the  north  winds  blow,  the  cord  is  so  dried  that  it  ap- 
proaches even  to  B.  Thus,  notwithstanding  that  no  wind  may  blow,  the 
scale  of  moisture  or  dryness  of  the  air  may  be  daily  observed." 
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APPENDIX  E.* 

"  Vincenzio  Viviani  in  his  life  of  Galileo,  page  52,  asserts  that  his  master 
Galileo  was  the  first  to  observe  in  the  pendulum  the  isochronism  of  time,  and 
before  all  others  made  use  of  the  same  in  medicine  for  the  purpose  of  meas- 
uring the  greater  or  less  velocity  of  the  pulse.  He  produces  no  document  to 
prove  his  assertion,  for  it  appears  that  the  first  to  use  the  pendulum,  calling  it 
the  Pulsilogium,  was  Santorio,  who  in  his  work  entitled  "  Methodi  vitandoi*um 
errorvun  omnium,  qui  in  Ai'te  Medica  contingunt,"  printed  for  the  first  time 
in  Venice  in  1603,  on  page  109  writes:  "Pro  qua  cognitione  exacte,  &  cito 
comparanda  instrumentum  Pulsilogium  invenimus,  in  quo  motus,  &  quietes 
Arterige  quisque  poterit  exactissime  dimetiri,  observari  &  firma  memoria  ten- 
ere,  &  inde  collationem  facere  cum  pulsibus  preeteritarum  dierum,  exhibit  in- 
strumentum omnes  eequatium  differentias,  &c."  From  which  passage  it 
appears  that  before  all  other  authors  Santorio  published  the  use  which  could 
be  made  of  the  penduliun  in  medicine,  and  it  should  be  remembered  that  Gal- 
ileo went  to  read  Mathematics  in  the  University  of  Padua  in  1592,  and  at  that 
time  must  have  made  the  acquaintance  of  Sanotrio,  then  professor  at  that 
University.  The  affability  of  the  Florentine  philosopher,  his  slight  esteem  of 
his  many  discoveries,  and  the  liberality  with  which  he  communicated  them  to 
his  several  acquaintances  make  it  at  least  probable  that  Santorio  having  heard 
Galileo  describe  this  discovery  of  his,  appropriated  it,  and  called  himself  its 
author,  just  as  he  did  with  the  thermometer,  the  invention  of  which,  as  will 
be  shown  further  on,  belongs  to  the  divine  Galileo.  It  should  be  noted  here, 
that  in  the  work  of  Santorio  mentioned  above,  printed  in  1603,  he  does  not 
speak  of  any  other  instruments  than  the  pulsilogium,  and  never  makes  men- 
tion of  the  thermometer.  Therefore  in  this  year  Santorio  had  not  inserted  in 
his  works  this  instrument  as  he  did  afterwards  in  those  which  he  published  in 
1612.  It  is  also  to  be  noted  that  Galileo  not  having  practised  medicine  set  but 
slight  value  on  his  discovery  of  the  pendulum  in  the  observance  of  the  greater 
or  less  velocity  of  the  pulse." 

The  following  is  the  passage  in  Viviani's  Biography  referred  to  by  NeUe. 
This  biography  is  prefixed  to  Viviani's  edition  of  the  works  of  Galileo ;  the 
quotation  may  be  found  on  page  63  of  the  edition  of  1718. 

"  In  the  mean  while  with  the  sagacity  of  his  genius,  he  invented  that  simple 
and  regulated  measure  of  time  by  means  of  the  pendulum,  up  to  that  time 
unmarked  by  others,  taking  occasion  to  notice  it  from  the  motion  of  a  lamp 
when  he  was  one  day  in  the  Duomo  at  Pisa,  and  thence,  having  made  very 
exact  experiments,  he  ascertained  the  equality  of  its  vibrations,  and  thus  it 
occurred  to  him  to  adapt  it  to  use  in  medicine  for  the  measurement  of  the  fre- 
quency of  the  pulses  to  the  astonishment  and  delight  of  the  doctors  of  that 
time,  and  as  is  still  commonly  practised  to-day.  This  invention  he  used  after- 
wards for  various  experiments  in  measurement  of  times  and  motions,  and  he 
was  the  first  who  applied  it  to  the  observation  of  the  heavens  to  the  incredible 
advancement  of  Astronomy  and  Geography." 

*  From  "  Vita  e  Commercio  Litterario  di  Galileo  Galilei,"  by  Giovanni  Batista  Clemente 
de  Nelle,  Losanna,  1793,  p.  31, 1  take  this  foot  note. 
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APPENDIX  F. 

EXTRACTS    FROM    "  RICERCHE    STORICHE    INTORNO    A   SANTORIO 
SANTORIO   ED   ALLA   MEDICINA   STATIC  A,"   By   Prof.   Modestino 

DEL  GAIZO. 

Page  11.  So  we  find  in  the  volume  of  Favaro  "  Galileo  e  lo  Studio  di  Pa- 
dova,"  that  on  the  13th  of  June  1612,  there  was  at  Padua,  for  the  feast  of  S. 
Antonio,  Agostino  De  Mula,  a  well-known  Venetian  gentleman  and  a  man 
especially  learned  in  the  Science  of  Vision,  which  he  explained  from  an  oppo- 
site standpoint  from  that  which  had  been  espoused  by  Vitellio  and  others. 
Returning  home  De  Mula  described  the  thermometer  invented  by  Santorio,  to 
Giovanni  Francesco  Sagredo,  another  Venetian  gentleman,  a  disciple  and 
friend  of  Galileo.  And  to  Galileo,  over  date  of  June  30th,  Sagredo  in  his  turn 
writes  of  it:  "  Signor  Mula  was  at  II  Santo,  and  described  to  me  an  instrument 
of  Signor  Santorio  which  he  had  seen,  with  which  one  measm-es  cold  and  heat 
as  with  a  compass,  and  finally  told  me  that  this  was  a  large  ball  of  glass  with 
a  long  neck,  whence  suddenly  I  am  given  to  make  some  most  exquisite  and 
beautiful  forms,  namely  an  '  inghistare,'  an  '  ampoletta,'  and  a  '  sione  di  ve- 
tro."*  The  most  beautiful  which  I  have  made  and  finished  is  of  the  size  and 
design  here  enclosed  in  all  parts. 

Galileo  may  now  have  assumed  to  himself  the  invention  of  the  thermome- 
ter ;  Sagredo,  on  the  9th  of  May,  1613,  and  again  on  the  15th  of  March,  1615, 
wrote  to  Galileo  concerning  the  instrument  for  measuring  the  temperature, 
and  no  longer  spoke  of  Santorio  but  of  Galileo:  "Your  excellency  was  the 
first  inventor  of  it."  And  this  was  the  case.  Viviani  assigns  as  the  epoch  of 
the  invention  of  the  thermometer,  the  period  which  elapsed  between  1593  and 
1597.  Father  Benedetto  Castelli  in  a  letter  of  September  20th,  1638,  written 
to  Ferdinando  Cesarini,  proves  that  he  knew  of  the  invention  of  Galileo  about 
thirty  years  before,  namely  about  1603.  Galileo  in  a  letter  of  1626,  to  Cesare 
Marsili  speaks  of  a  "scTiei^o,"  (literally:  a  jest)  with  which  he  was  occupied 
about  twenty  years  before  (1606),  which  could  be  explained,  with  analogous 
phenomena,  by  the  circumstances  which  had  led  Galileo  to  invent  the  ther- 
mometer. And  of  this  instrument  moreover,  Galileo  treats  in  one  of  his 
(Pensieri)  "  Musings "  collected  by  Viviani;  which  "Musing"  has  reclaimed 
to-day,  the  attention  of  learned  men,  such  as  Rambelli  (1844),  Caverni  (Intorno 
air  Invenzione  del  termometro ;  Roma  1878)  and  Favaro  (Galilei  e  lo  Studio 
di  Padova  ;  Firenze,  1883),  Caverni  investigating  especially  the  date  at  which 
it  was  written. 

Pa^e  17.  Santorio  colored  the  water  green  in  order  to  observe  better  the 
expansion  of  the  air  which  flJled  half  the  thermometer  whilst  the  water  filled 
the  index. 

Page  18.  Galileo  invented  the  thermometer ;  Santorio  diffused  its  use  ;  in 
Padua  and  in  Venice,  Sagredo  and  De  Mula,  friends  and  disciples  of  Galileo, 
before  Santorio  constructed  his  thermometer,  knew  nothing  of  the  invention 
of  their  friend  and  master.  Santorio  modified  the  thermometer  of  Galileo  for 
physico-pathological  investigations,  and  for  application  to  the  mouth,  and  for 
rendering  it  more  sensitive.    Santorio,  in  fine,  was  the  first  who  attempted  to 

*  These  are  technical  terms  for  which  I  am  at  a  loss  to  find  synonyms.— R.  P.  Robins. 
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use  on  a  large  scale,  the  thei-mometer  in  medicine;  from  the  letter  of  Sagredo 
it  is  clear  that  many  in  Padua,  and  in  Venice  used  it  (sic  !).  The  following 
refer  the  invention  of  the  thermometer  to  Santorio  :  Paolo  Boccone  (Museo 
di  Pianti  rare,  p.  88,  Tav.  85  e  86),  Giuseppi  Biancani  (Spha?i'a  Mundi  seu  Cos- 
mographia  demoustrativa  ac  facili  methodo  tradita  ;  Bononiae,  1620,  p.  Ill) 
and  the  two  greatest  authorities,  Malpighi  (Opero  Postuma  p.  30),  and  Bor- 
relh  (De  motu  Animalium,  Pars  II.  Cap.  xiii.,  sec.  175.) 

Finally,  p.  57,  we  have  a  letter  from  Sanctorius  to  GaUleo,  date  of  1615,  send- 
ing him  the  Statics.  The  tone  is  respectful  and  there  are  allusions  to  mutual 
friends. 
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